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LOCAL MAGNETIC DISTURBANCES AND THE GENESIS 
OF PETROLEUM. 
In a bulletin recently published by the Geological 
Survey, Mr. George F. Beiker ingeniously inquir 
whether there is not a hitherto unsuspected relation 


between .magnetic disturbances as manifested by the 


conipass needle and petroleum deposits Any such 
attempt must necessarily be based on some definite 
theory of petroleum’s origin Accordingly Mr. Beiker 
summarizes the condition of knowledge with reference 


to the origin of petroleum and other bituminous sub 


stances rhe result is thoroughly unsatisfactory 


Some oils are undoubtedly organic and some are be 


yond question inorgani« The evidence shows that 
neither variety can properly be regarded as unim 
portant Mr Beiker’s review however! does not 
elucidate the source of the principal deposits, the 
great petroleum pools They may have been derived 
from arbonaceous matter of vegetable or animal 


origin, and they may have been derived from carbides 


of iron or other metals It is alse barely possible 
that the hydrocarbons exist as such in the mass ofl 
the earth 

In thinking over this situation it occurred to him to 
inguire W hetber any relation could be detected between 
the behavior of the compass needle and the distribution 
expected 


ot hvdrocarbons Not very much could be 


from a comparison of these phenomena, for magnetite 


exerts an attraction on the needle whether this ore 
‘ 


ocenrs in solid masses or is disseminated in massive 


roc} and again, many if not all volcanic rocks pos 
seas polarity, so that repulsions are involved as well 


ns Even if the tron carbide theory of 





genesis were known to be correct. and exclusively co! 


rect, no one would think of maintaining that all bodies 
of magnetite have a connection, however remote, with 
the occurrence of petroleum Hence any indications 


f iron carbides and associated petroleum which the 


compass might be supposed to afford would be obscured 
by the locai attraction of independent masses of mag 
netite Earth currents are also to some extent local 


and thus produce irregularities in declination 


Nevertheless, irregularities of the urves of equal 


declination on Bauer's map of the magnetic declina 


tion in the United States strongly marked in the 


principal oil regior When tl map is compared 
David T. Day 


known hydrocarbon deposits of the United 


with one prepared by Mr showing in 





detail 
States the coincidences recognized become more strik- 
ing and other agreements become evident 


r 


The most marked agreement is found throughout 


the great Appalachian oil fleld, which is the a of 
greatest variation in declination In California, al 
stro! leflections of the isogonal lines accompany the 
chain ef hydrocarbon deposits In the interior of 
the ntry the coincidences are less marked, but they 
are ver 

There ars systematic irregularities, wrinkles 
in the isogo topography, which can not be connected 
with oil. One h wrinkle runs down the Atlantic 


ns the New Jersey native iron as well 
ag known deposits of magnetite Another lies near 
doubtless due to the great 


coast and cont 





latitude 47 deg. and 


northern fron belt 

No detailed chart of the magnetic declination in 
the petroleum fields of the Caucasus has yet been pre- 
pared 


Mr. Bauer states that great magnetic distur- 
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bances exist in that region, so that relations not dis- 


similar to those in this country are probable 


On the whole, coincidences between the occurrence 


‘ petroleum and local disturbances of the compass 


neetle are too numerous to be attributable to mere 


accident or chances There must therefore be a direct 


or an indirect historical connection between the two 


phenomena in the regions of coincidence 


No one doubts the vast industrial importance as well 
is the deep geological interest of the petroleum ques 
As time elapses it will grow more and more 


uportant, for the pinch of dwindling coal resources 
children of those already born 
In the interest both of the development and the con- 
natural resources all the means at 
the command of science should be brought to bear on 
subject 4 geologist and a chemist 


this myst ous 


each of the highest order should be coupled in the 


ong and difficult investigations needed to elucidate the 


etroleum. The initial expense would be 


genesis of | 
considerable, but the ultimate economy would be en- 


THE FIFTH VANDERBILT CUP RACE AND THE GOOD 
ROADS TOUR FROM NEW YORK TO ATLANTA. 
It is seldom that the public has an opportunity to 
itness notable speed and reliability contests contem- 
poraneously, but such was the case this year when the 
Vanderbilt cup race was run on Long Island on Oc- 
tober 30th, while the reliability tour promoted by the 
New York Herald and the 


ng nducted 


Atlanta Journal was also 


Althoug the race has lost much of its former 
glamor through the substitution of high-powered stock 


luge racers that used to compet« it 


7 
r 
L 


nevertheless gives a good idea of the speed and endur- 
ance qualities of the machines that are being regularly 
produced for the market 

The fifth annual race was run over a 12.64-mile 
course, which included the cement motor parkway, up- 
on Long Island, and consisted of 22 laps (278.08 miles) 
There were competitors, while the four stock cars 
hat took part in the Wheatley Hills Trophy race and 
the six in the race for the Massapequa Trophy, both 


of which were run simultaneously, made a total of 25 
machines that were traveling around the course at the 
tart The two secondary races were 189.6 and 126.1 
miles in length respectively, and were for cars of smal 
ler horse-power and lighter build. 

The Vanderbilt race was won by the 60-horse;power 
j-cylinder Alco car driven by H. F. Grant. The time 


vas 4 hours minutes, and 42 seconds. The average 
speed maintained was 62.77 miles an hour, as against 
64.38 made by Robertson last year on a better course 

ith a 120-horse-power Locomobile. During the last 
four rounds an average of over 70 miles an hour was 
maintained, the last one being covered in 10:33 at the 
rate of 71.9 miles an hour. This machine—an im- 
proved American model of a well-known French car— 
has always done well in all contests in which it has 
been entered, and it was not at all surprising that 
it should win America’s premier racing event 

The only other car to finish was Parker's Fiat, which 
averaged 61.55 miles an hour. Only two other cars— 
an old Mercedes and the two-cycle Atlas—were running 
at the end This is said to have been due to the use 


of the motor parkway as more than half the course, 


hich was only half the length of those used in pre- 
vious years. The cement surface of this road has 
slight undulations that make it a very severe test of 
both tires and mechanism. Two cars broke their steer- 
ing knuckles, four had cracked cylinders, and three 

istained a broken crankshaft, a broken rear axle, and 
a damaged radiator, respectively 

The 189.6-mile race was a walkover for Harroun on 
a Marmon, as the three other cars in the race lost many 
minutes making repairs, and one of them withdrew 

hen the race was half done. The average speed of 
the winner was 59.76 miles an hour 

The 126.4-mile race was won by a Chalmers-Detroit 
hours, 9 minutes, 52 2/5 sec- 


)-horse-power car in 
ends at an average speed of 58.4 miles an hour. Two 
Maxwell machines were second and third with an aver- 
ace of 51.1 and 50.4, respectively, while a 22-horse- 
pewer Hudson secured fourth place with a 50-mile-per- 
hour average 

The reliability tour which was promoted for the pur- 

of spreading the good roads doctrine by giving the 
of the South an ocular demonstration of the 


value and usefulness of the automobile, especially 

here good roads obtain, was carried out with marked 
succes Forty-seven cars left New York on the morn- 
ing of October 25th and covered the 1,100 miles of 
varying kinds of roadway passing through. nine States 
and leading to Atlanta in ten days without serious 
Twenty-six of these machines made’ the jour- 


They’ were 


trouble 
ney on schedule time with a perfect score 
divided into six classes, ranging in price from $4,000 
down to $850. The Maxwell runabout was the sole 
prize-winning representative of the lowest priced class. 
This reliability run had been well planned by the 
newspapers which conducted it. Many roads on the 
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rcute were improved especially for the tourists, and in 
all probability there will eventually be established a 
national highway from New York to Florida as a re- 
sult of the impetus given the movement for such a 
road by the tour which has just been completed 


NON-TOXIC COFFEE AND TEA. 

It is a somewhat singular fact that each of the staple 
household beverages, coffee, tea, and cocoa, contains 
an alkaloid, a poison. In small doses these alkaloids 
have a certain stimulating effect upon the system, and 
it is presumably on this account that the beverages 
which contain them have acquired such popularity 
At the same time there seems to be no room for doubt 
Still, 
the fact remains that the alkaloids of coffee, tea, and 


that these beverages act as aids to the digestion 
cocoa are toxic substances. Their ingestion in excess 
may become harmful even to strong and healthy per 

ns For this reason endeavors have been made to 


find suitable substitutes, which should possess the ad 


vantag and pleasing properties of our common house 
ld beverages, but free from the poisonous constitu 
ents which these latter contain 


We must look to special processes of treatment of 
ordinary coffee for our supply of a non-toxie product 
free from alkaloids. One such process, the product of 
which is upon the market, consists first in a prelimin 
ary treatment of the coffee beans, whereby their cell 
tissue is loosened. They are next subjected to the ac- 
tion of acid or alkali, and the caffein can then be ex 
tracted with a volatile solvent, such as benzene, ether 


chloroform, petroleum ether, et« “he residue of solv 


ent left in the material after the extraction is expelled 
by treatment 


A new 
has abandoned his patent claims and made the method 


vith high-pressure steam or in vacuo 

process, invented by Prof. Kippenberger, who 

public property, consists in treating the coffee with oil 
il 


and subsequently with acetone or glycerine 


The inventor has found that caffein is insoluble in 
oil at ordinary room temperature, but is readily soluble 
in hot oil. Furthermore, caffein tannate, which is pres 
ent in coffee side by side with free caffein, while prac- 
tically insoluble in ether, benzene, and chloroform, is 
readily soluble in glycerine and acetone. 

The new process accordingly consists in treating the 
coffee with fatty oils (glycerides) at temperatures and 
pressures at which the glycerides are not decomposed 
After this step the coffee is freed from adhering liquid 
in any suitable manner, e. g., by centrifugal action 
The oil may be freed from caffein either by simply al- 
lowing it to cool, when the alkaloid is precipitated, or 
After this treat- 
contains a small proportion of caf- 


by extracting with a suitable solvent. 
ment the coffee still 
fein, namely, that which is present “bound” in the form 
This can be eliminated by treatment with 
If preferred this step 


of tannate 
glycerine or acetone or both 
can be carried out before the treatment with hot oil 
The temperature in this latter should not exceed 200 
deg. C., for decomposition of the glycerides must at all 
events be avoided. . 


It 
that quite a large number of other substances can be 


place of the glycerides (oils) it has been found 


used. One condition which they must satisfy is that 
they should be liquid at say 100 to 150 deg. C. Among 


aliphatic 


} 


substances may be mentioned the hydro 


carbons, and those of the aromatic series; also deriva 
tives of the latter, especially their alkyl and chlorine 
substitution products; further, the higher alcohols 
ethers, and esters, such as amy! alcohol, amyl ether, 
and ethyl acetate. But none of these substances is 
quite as well adapted as the glycerides for the extrac- 
tion of the caffein, as they leave a residue behind the 
complete elimination of which is attended with some 
difficulty 

The treatment with oil does not only extract the caf- 
fein, but also certain resinous substances. As the re- 
sult of this the taste of the coffee is improved. In the 
case of tea the conditions are less fortunate. Here the 
process causes the loss of certain of the constituents 
which impart its characteristic aroma to the tea. The 
results of the extraction of coffee with glycerine and 
acetone also are not entirely satisfactory. To an ex 
pert taster the product appears not quite faultless 
To the ordinary consumer, however, it is quite indis- 
tinguishable from the natural untreated ware 

i 

The principal object of a recently designed clock is 
to show at a glance, says the Journal of the Royal 
Society of Arts, the time all over the world. In front 
of it a disk is mounted, which revolves with the earth 
once in 24 hours, having the hours 1 P.M. till 12 mid 
night, and 1 A.M. till 12 noon, painted -on its outsid« 
edge, the hours being divided into intervals of five 
minutes each. In the same plane as the disk is a fixed 
dial, with a circular apertyre to accommodate the disk. 
The dial has Greenwich painted on the top, the names 
of the other places being arranged at such distances 
from Greenwich that at any moment the corresponding 
time for any part of the world is shown, The clock 
it set by turning the disk, so that the time at any place 
abroad at a given time in London, or other place, 


can be easily read off. 
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ENGINEERING. 

New traffic records were made by the Subway and 
elevated railways in New York during the Hudson- 
Fulton Celebration, 2,200,000 passengers being carried 
on the day of the military parade. 

A variable stroke petrcleum engine has been de- 
signed by Messrs. J. F. Gill and T. C. Aveling, intended 
to overcome the difficulties which prevent such engines 
peing applied directly to the shaft of a vehicle, as in 
the case of the steam engine. 

The total excavation now made in the Panama Canal 
tc the end of September last is 87,172,058 cubic yards, 
which is only about three hundred yards short of one- 
half the total excavation required. As the average 
daily excavation is over 100,000 cubic yards, it may 
safely be said fhat half the work was done by the end 
of the first week in October. 

The hurricane in New Orleans on September 20th 
caused an interruption in the operation of the pumps 
of the drainage system, owing to their being electri- 
cally operated and the overhead transmission line be- 
ing blown down. Temporary wires were strung up 
hastily on telegraph poles, and pumping resumed in 
48 hours, but it is now proposed to build a duplicate 
transmission line, and eventually to put the whole of 
it underground. 

In connection with the landing of the Cunard steam- 
ers at Fishguard in Wales, the Great Western Railway 
of England has put on a new special train to London, 
which has been making remarkable time. On a re- 
cent run a train with a total weight of 300 tons was 
drawn by the new engine “King Edward” from Fish- 
guard to London, 261 miles, at an average speed, in- 
cluding one stop of four minutes, of 61.2 miles per 
hour. 

An improvement much needed elsewhere also is be- 
ing tried by the Chicago Railways Company for the 
forced ventilation of street cars. A double ceiling is 
used with a number of openings like those of a hot- 
air heating system, the space between upper and lower 
ceiling acting as an exhaust duct. Fresh-air intakes 
are cut through the floor near the sides of the car, 
the screened air admitted passing through electric 
heaters under the seats before entering the interior 
of the car. 
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A remarkable piece of work was done by Messrs. 
David Rolls & Son of Liverpool in the fitting of a 
new high-pressure cylinder of improved design to the 
steamer “Star” of New Zealand. The vessel being 
engaged in the meat trade, it was desired if possible 
that the change should be made in the time required 
to discharge her cargo at Liverpool; and although it 
involved the machining and fitting of all auxiliary 
parts, it was completed in five and one-half working 
days. 


One of the unusual features of the work on the Asho- 
kan reservoir in the Catskills is the use of special 
steam rollers for “puddling” the earth fills on either 
side of the concrete core-walls of the dikes. Over 
six million cubic yards of earth must be spread in 
six-inch layers, moistened and rolled, eventually form- 
ing a dam 300 feet high in places and four miles long, 
so the work of the rollers is considerable. They have 
corrugated front rolls and cross-cleats on the rear 
rolls, so as to thoroughly knead the moist earth, and 
each covers the work done by thirty men, a dozen 
teams, and a cableway, and is guaranteed against 
breakdown in continuous work for seven years. 


In the House of Commons recently the question was 
raised as to whether the Home Office would consider 
the question of compelling tramway authorities to fix 
on their cars a device for making a continuous noise 
when the speed exceeds a certain limit, as is now 
done in the case of motor omnibuses. Mr. Masterman 
replied that the question was under consideration, but 
the application of the device to tramcars presented spe- 
cial difficulties, owing to the varying limits of speeds 
authorized for tramways. Mr. Myer asked if Mr. Mas- 
terman was aware that some of the cars on the Thames 
Embankment traveled at a speed of over 20 miles per 
hour, but no answer was given. 


There has been much favorable comment in the engi- 
Neering press upon the completion, in six months less 
than the contract time and well within the estimated 
cost, of the widening of Blackfriars Bridge in London. 
This bridge, which is 140 years old, consists in its 
present form of five iron arches ranging in span from 
155 to 286 feet between masonry piers founded on 
Wrought-iron caissons filled with concrete, the origi- 
nal masonry arches having been removed and the 
bridge enlarged in 1864. The work completed last 
month by Sir William Arrol & Co. as contractors was 
hecessitated by the plan of the London County Council 
to carry its tramways across the bridge, to connect its 
northern and southern systems. The roadway was 
widened by 30 feet, which involved the moving bodily 
for that distance of wrought-iron face ribs, 155, 174, 
and 186 feet long respectively, out to the end of the 
extended piers, 
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ELECTRICITY. 

It is reported that a series of wireless telegraph sta- 
tions are to be installed in Siberia which will enable 
the War Department of Russia to keep in communica- 
tion with the easternmost parts of the empire. These 
stations are to be large enough to operate over a ra- 
dius of a thousand miles. 

It has been suggested from time to time that the air 
in the subway could be rendered less obnoxious by 
supplying each car with apparatus for producing ozone, 
but the mere conversion of oxygen already in the sub- 
way into the form of ozone would not solve the diffi- 
culty. What is needed is a fresh supply of oxygen to 
take the place of that consumed by the passengers and 
converted into carbon dioxide. A recent editorial in 
the Electro-chemical and Metallurgical Industry calls 
attention to the system of Dr. R. Von Foregger, who a 
few years ago proposed the use of fused sodium perox- 
ide. Water added to this chemical would cause the 
production of sodium hydroxide and would liberate 
oxygen, The sodium hydroxide would then absorb the 
carbon dioxide of the air and thus in addition to fur- 
nishing a fresh supply of oxygen it would purify the 
air as well. 

Strange as it may seem to the uninitiated, the cost of 
oper.ting an electric car depends to a large extent on 
the motorman. The economical motorman will permit 
his car to coast whenever possible and in this way will 
effect a considerable saving of power. Each applica- 
tion of the brakes means a waste of power. Recently 
an apparatus has been devised for keeping a record of 
the periods of coasting of different cars. The device is 
connected both with the electrical controller and with 
the air brakes and operates only when both the con- 
trolling apparatus and the brakes are in the “off” posi- 
tion. The record is made on a paper ribbon driven by a 
clock. This record makes it possible to judge of the 
relative economy of different motormen operating on 
the same line and encourages them to let the cars 
coast whenever it is possible to do so without falling 
behind their schedule. 

One of the main advantages of electrifying a rail- 
road system lies in the fact that instead of having a 
large number of portable power plants represented by 
the locomotives, all the different power units are 
brought together in one central station and thus con- 
siderable economy is possible, if for no other reason 
because a separate reserve power is not required for 
each train. The same argument applies to the cen- 
tralizing of central power stations. Instead of hav- 
ing different concerns manufacture their own elec- 
tricity the power could all be generated in one large 
station. Recently the New York Edison Company has 
offered to furnish power for the Broadway-Lexington 
Avenue subway. The Edison Company points to the 
fact that it is well equipped to furnish the power re- 
quired and has an adequate reserve to meet all de- 
mands. 


Replying to the popular demand that the Illinois 
Central Railroad should electrify its terminal in Chi- 
cago, President Harahan points out the fact that elec- 
tric traction is still in the experimental stage and that 
little as yet is known of the use of electricity for 
handling freight. The Illinois Central is obliged 
to interchange trains and cars with other roads and 
considerable inconvenience would be occasioned by 
the use of electric traction in its freight yards. He 
also suggests that the smoke nuisance could be elimin- 
ated by other means, and until a comprehensive plan 
has been developed for electrifying all the railroads 
that enter Chicago it would be impracticable for the 
Illinois Central to make a change in the power it uses. 
The railroad is making experiments with cars operated 
by gasoline engines and is testing the use of coke in- 
stead of soft coal. As a matter of fact, the railroads 
of Chicago contribute only a small portion of the 
smoke that clouds the city. However, the City Coun- 
cil is considering an ordinance which will compel every 
railroad in Chicago to use electricity. 


The extensive use of trackless trolley cars in con- 
tinental Europe has led British manufacturers to make 
experiments with a view to producing a type particu- 
larly adapted to the requirements of their own trac- 
tion systems. Recently a car has been developed 
which possesses many very interesting features. Chief 
of these is the trolley head and its connection to the 
car. A three-wire system is used, the current being 
collected from two outer wires while a central wire 
takes the place of a ground. The head is supported in 
a horizontal position by means of a sort of parallel- 
ruler connection, there being two poles connecting it 
with the roof of the car. The head can be converted 
into a single-pole trolley head whenever it is desired to 
run the car on a track system, and in this case the 
ground is taken care of by a pair of shoes which ride 
on the rails. The overhead wires are so arranged that 
they can be adapted for a track system at a minimum 
expense whenever the traffic makes such a change 
advisable. It is merely necessary to remove the outer 
wires and leave only the central trolley wire, 
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SCIENCE, 

Jean Comandon announced before the Academy of 
Sciences on October 27th the development of a new 
method of photographing bacilli by the combined use 
of an ultra-microscope and a cinematograph. 


After examining the documents presented for con- 
sideration by Lieutenant-Commander Peary, the Na- 
tional Geographical Society has reached the decision 
that he reached the North Pole, and has decided to 
award him a gold medal for his expleit. 


A cablegram has been received at Harvard Observ- 
tory from Kiel stating that Winnecke’s comet was ob- 
served by Pons of Laplate, Oct. 31 d. 5040 Gr. M. T. 
in R. A. 17 h. 11 min. 51.6 sec. Dec. —27 deg. 18 min 


3 sec. The comet is visible in a small telescope. 


Prof. Metchnikoff, as our readers ‘well know, advo- 
cates the drinking of much fermented milk to check 
the intestinal putrefaction of food, and thus prolong 
life. In furtherance of his end, bonbons have been pre- 
pared, consisting of a lactic-acid product surrounded 
by a,sweetened chocolate coating. The sugar of the 
coating assists in lactic-acid fermentation. 


An alloy which may have a considerable value for 
steel processes is now manufactured in the electric 
furnace in France. This is the mangano-silicide of 
aluminium, formed of manganese, silicon, and alumi- 
nium, containing generally from 1 to 2 per cent of iron 
and 0.25 per cent or less of carbon. Sulphur and phos 
phorus are practically absent. The new alloy has 
been found to answer very well as a de-oxidizing agent 
in steel making. During the refining it is transformed 
to silicate of manganese and aluminium, giving a very 
fusible slag which is easily separated from the melted 
metal. It is claimed that the steels which are obtained 
by the process are very homogeneous and are free from 
porosity. The proportion of the new alloy is about as 
follows: Manganese, 75 per cent; silicon, 37 per cent; 
and aluminium, 18 per cent. In the steel process, 106 
parts of alloy combine with 71 parts of oxygen to give 
171 parts of slag. 


The $1,000,000 given by John D. Rockefeller will go 
a long way toward eradicating the “hookworm.” The 
worm was identified in 1903 by Dr. Charles Wardell 
Stiles of the Rockefeller commission. Soil pollution 
is responsible for the existence and spread of the worm 
It can be eliminated from the human body by a sim- 
ple treatment of thymol and Epsom salts, the patient 
in most cases being cured in several days. Pronounced 
anemia is the chief symptom of persons afflicted with 
the hookworm disease, accompanied by emaciation and 
great physical weakness. Laziness, mental lassitude, 
and stupidity are other symptoms. Uncinariasis is the 
technical name for the disease. Hookworm disease 
was probably known to the Egyptians near 3,000 years 
ago, but its cause was not understood until about the 
middle of the nineteenth century. The hookworm is 
about half an inch long. It lives in the small intes- 
tine. 


Once it was possible to buy radium at $2 a milli- 
gramme; now the market price is $90 a milligramme, 
equal to $2,500,000 an ounce. This was one of the 
striking statements in a very interesting speech deliv- 
ered by Sir William Ramsay at the foundation stone 
laying ceremony of a new radium factory in Lime- 
house, an eastern suburb of London. The British Ra- 
dium Corporation, which is going to extract radium 
from pitchblende found in the Trenwith mine, Corn- 
wall, is believed to be the first company in the werld 
to attempt the production of the precious minerai on 
a commercial basis. It is one of the romances of sci- 
ence that the material in the old days was regarded 
by the Cornish miners as a nuisance, for it prevented 
them from obtaining copper from smelting For a 
long time it was cast on the dumps or left 
ground. To-day the comparative value of crude pitch- 
blende ore is far in excess of the gold quartz of Johan 
nesburg or the blue earth of the diamond mines 


under 


The swamp potato (Solanum Comersonii), which 
grows wild in Uruguay, has lately been cultivated in 
France, where it has produced a variety with violet 
tubers. The new variety is characterized by extraor- 
dinary productiveness, resistance to disease and frost, 
and the production of large aerial tubers in the axils 
of the leaf stalks. German potato growers, however. 
find the new variety so similar to the long-known vari 
ety “Paulsen’s Blue Giant” that they are inclined to 
think that the latter has, innocently or designedly, 
been exploited in France as a novelty. The same opin- 
ion is held by a prominent English potato grower. 
The two sorts have also been cultivated, side by side, 
at the experiment station of a Swedish society for the 
improvement of moors, where they appeared to be 
identical in foliage, flowers, and tubers. The swanip 
potato, however, proved less productive than the eld 
Blue Giant, and its most strongly emphasized pecull- 
arities, antipathy to lime and preference for marshy 
soil, could not be detected. Similar results were ob- 
tained on an experimental plantation in Silesia, 
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ARCHAEOLOGICAL RELICS 


FROM THE SEA. 


BY FERDINAND WORTHINGTON. 




















In 1907 a Greek sponge-tishing craft discovered, 


three miit off the coast of Madhia between Sousse and 
Sfax, at a depth of about 150 feet, the wreck of a 
vessel some 109 feet long and 20 feet beam The 

irgo of the sunken vessel consisted of sixty columns 
ol hite -1 rble inged in six ow the columns 
being ypped Corinthian or lonic capitals, and 
otherwise painstakingly and artistically carved 


Furthermore, there were several statues 

M. A. Merlin, Director of Antiquities, of Tunis, has 
advanced the theory that the vessel was an ancient 
galley which had left Greece, bound probably for Italy 
Contrary inds had driven it on the coast of Tunis 
where it foundered at a time which may be approxi 
mately placed at about the beginning of the Christian 
era 

The reli which have been brought to the surface 


from this ancient wrecked ship are undoubtedly of 


(ree rig Several bronze statues have been re- 
covered. One of them, a figure of Eros, is thought to 
be a replica of the Eros of Praxiteles. There is also 
a Herr of Dionysus, fragments of candelabra and 


of beds, also a statuette about 14 inches high, which 


might have served as a lamp, for the head is hollowed 


out to form an oil well 
The marble relics are more numerous than those of 
bronz rhey comprise capitals of various decorative 





king cups embellished with Bacchic bas 
reliefs which remind one of the celebrated Borghese 
vase of the Louvre; statuettes, busts, and the like. 
One column which was brought ashore measures 13% 


feet in height, and nearly 2 feet in diameter at the 


be stated that this artistic treasure trove of 





1@ sea was recovered at the expense of the Tunisian 
and French governments, the Académie des Inscrip- 
tions et Belles-Lettres, and several wealthy gentlemen 
assisted in bringing the material to 


The divers employed were Greeks who 


The French navy 


the surface 


bad forsaken their calling of sponge fishing to 


devote 


themselves to the more artistic vocation of fishing for 


statues. All the objects which have been ret 


“overed 


will eventually find a place in the Bardo Museum at 


Tunis. 
—- + ore _ 
A Pure Air Law for Workmen 
BY C. M. RIPLEY. 


It costs money to purify anything 


Whether it be 


the Panama Zone that must be made habitable, or a 


political situation which requires a housecleaning, all 


of these worthy enterprises require considerable ex- 


penditure and there will always be found some who 


protest. Even our worthy pure food law came 


in for 


its share of complaint, and now we learn that the 


New York labor law requiring a supply of fresh air 


for the employees of workshops and factories is being 


subjected to some criticism 


The law reads as follows 


“The owner, agent or lessee of a factory shall pro- 


vide, in each work room thereof, proper and sufficient 


means of ventilation, and shal] maintain proper and 


sufficient ventilation; if excessive heat be created or 


if steam, gases, vapors, dust. or other impurities that 


may be injurious to health be generated in the 


course 


of the manufacturing process carried on therein, the 


rooms must be ventilated in such a manner as to ren- 


der them harmless, so far as is practicable.” 


Mr. William W. Walling, chief factory inspector for 
the State of New York, interprets the law as follows: 


“As defined by Dr. John S. Billings, perfect ventila- 


tion means that any and every person in a room takes 


into his lungs at each respiration air of the 


same 


composition as that surrounding the building, no part 


of which has recently been in his own lungs or those 


of his neighbors, or which consists of the products of 


combustion generated in the building, while 
same time he feels no currents or drafts of air, 
perfectly comfortable as regards temperature, 


at the 
and is 
being 


neither too hot nor too cold. How much air is re- 
quired to meet these conditions? Not less than 2,000 
cubic feet per hour for each person, with the same 
amount per hour for each cubic foot of gas consumed 
whether for light, heat, or power.” 

Some landlords in New York city have put forth 
the claim that the amount of fresh air specified by 
the Department of Labor was an “arbitrary quantity.” 
Several authorities on the subject of ventilation who 
have been consulted in the matter and who are also 
entirely disinterested agree that 2,000 cubic feet per 
hour per person is common practice and is based upon 
definite laws or rules which have been followed for 
many years in the design of ventilating systems. 

The “Architects’ and Builders’ Pocketbook,” written 
by Mr. Frank E. Kidder, C.E., Ph.D., states (and this 
book is an authority and therefore a record of current 
practice) that 1,800 cubic feet per hour per child 
should be the standard for school buildings, this 
amount being required by law both in Massachusetts 
and New York. It further states that in buildings 
more closely packed, and occupied for a longer period, 
the air supply should be from 2,000 to 2,500 cubic feet 
per hour per person. In giving an example of a school 
room of certain dimensions, he shows that the standard 
amount of air would result in the air in the room 
being changed about eight times per hour—which cer- 
tainly does not appear to be an excessive amount 

Since the above applies only to buildings where peo- 
ple sit quietly, or for buildings where only children 
congregate, it is difficult to see how the representatives 
of the New York Department of Labor can justly be 
accused of any “arbitrary” action in interpreting the 
meaning of “proper and sufficient” ventilation 

Mr. Percival Robert Moses, consulting, heating and 
ventilating engineer of New York city, states that he 
has found the rate of 2,000 cubic feet per hour per 
person a satisfactory and conservative working basis 


9r. 


In a loft 25 feet wide and 100 feet long, containing 



































A bronze Hermes. 


Marble bas-relief depicting a funeral banquet. 
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A bronze statue of Eros. 
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Fishing for archeological relics. 


80 workmen, and lighted with electricity, the amount 


of a would be 80 2,000 = 160,000 eubie 


r required 


feet per hour. This amount of air per hour would 
\ of a mile per hour, and 
sufficient to change the air in the loft six 


Since the 


move at the rate of about 
would be 
times per hour, assuming a 10-foot ceiling 
New York State 
rooms require eight changes per hour, and since some 


Massachusetts and laws for school 
authorities recommend even 50 per cent in excess of 
this, it appears that the action of the factory inspector 
hardly comes within the definition of the word “arbi 
trary” which in the Standard Dictionary means “done 


capriciously” or “without adequate determining prin- 


ciple,” or “non-rational,”’ not done according to reason 
or judgment; depending on the will alone; tyrannical; 
despotic; not fixed by rule 

The operating cost for a ventilating system is made 
up of two items: (1) Power for turning fans; (2) 
heat building 
where the tenant will pay for the power, the expense 


divided and the landlord will 


additional for incoming air. In a loft 
will automatically be 
pay for the extra heat required, since heat is included 
rent It will that again the 
lighting will cut the bills for oper- 
ating expense to a remarkable degree. This cut in 
expense will affect the tenant, since a much smaller 


in the also be noticed 


adoption of electri 


motor will be required, and it will also 


less air will 
for heating would be 


ventilating 
affect the 
drawn in, and 
diminished. 

In large systems the services of an expert heating 
and ventilating engineer would probably prove valu- 
able, and it is possible so to design the equipment that 
a judicious “recirculation” of the air from halls and 
basements will effect an economy in the fuel bill. This 
air is seldom impure and requires much less heat than 


landlord because have to be 


hence the cost 


if cold air were brought in from outside. It is also 
buildings high-pressure steam is 
available, or where boilers which have been run at low 


possible in where 
pressure can be run at a higher pressure, to adopt the 
policy: Provide steam engines to operate 
the fans and turn the exhaust steam into the heating 
thus getting a double use out of the steam and 
down the electric bill. This idea could be 
carried still further in many instances, and economies 
could be made (especially in the winter) by abandon- 
ing electric pumping, again lowering the electric bill. 
This is the stock argument of the advocates of isolated 
Plants, contend that great economies result in 
buildings of a million cubic feet or more if engines 
are installed and electricity is made on the premises. 
It is a fact that steam at high pressure only contains 
about 6 per cent more heat than steam at low pressure. 
Thus the argument that electricity can be made and a 


follow ing 


coils 
cutting 


who 


building heated with exhaust steam is advanced. The 
layman does not appreciate one very peculiar fact 
about steam: that at five pounds pressure it is only 


about 6 per cent cheaper to make than at 100 pounds 
pressure, showing that the cost does not increase in 
Proportion to the pressure. 

In the future it is probable that factories and loft 
buildings will be equipped with ventilating apparatus 
at the outset, with the ducts concealed in the walis and 
the fans located in the basement. A model building 
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of this character has recently been completed in New 
York city, in which the landlord at the time of con- 
struction had the ventilating system installed at his 
expense, after the design of a prominent consulting 
engineer. Thus the cost of operating a system and the 
responsibility of maintaining it in good condition does 
not rest upon the tenant. 

It is natural during this transition period and before 
the betterment of the standard of building construction 
has become general, that some differences are bound 
to arise between the Factory 
the landlords and tenants. 
condition is but temporary. 

In the report of the United States Bureau of Labor 
at Washington, D. C., it is shown that deaths among 


Inspection Bureau and 
It is to be hoped that this 


factory workers due to consumption, were divided as 
follows: 
Employees exposed to metallic dust 
Employees exposed to mineral dust.. 
fiber 
. 24.8 per cent 


. 36.9 per cent 
. 28.6 per cent 
Employees exposed to vegetable 
dust 
Those exposed to animal and fiber dust.32.1 per cent 
The showing the highest consumption 
mortality was grinders, among whom 49.2 per cent of 


occupation 


all deaths were from that disease. 

An ingenious conclusion was reached by Mr. Fred- 
erick L. Hoffman, of the Prudential Life Insurance 
Company, based on this report. It is his opinion that 
by intelligent methods of ventilation and dust removal 
the consumption death rate among the wage earners 
would result in an annual saving of 22,238 lives. This 
would add, quoting the Engineering News, 15.4 years 
of life for every death from consumption avoided by 
conditions of industrial hfe. Such a gain 
would represent a total of 342,465 years of additional 


rational 


lifetime, and by just so much the industrial efficiency 
of the American nation would be increased. Placing 
the economic value of a year’s lifetime at only $200 
the total average gain to the nation would be $3,080 
for every avoidable death of a wage earner from con 
sumption, representing the enormous total of $68,493, 
000 as the annual financial value clearly within the 
range of practical attainment. Therefore, nothing 
within reason should be left undone as a national, 
State, and individual or social duty to prevent that 
needless but now enormous loss of human life from 
consumption due to the unfavorable conditions in 
American industry 
None will deny that the efficiency of workmen varies 
with their good health and comfort. Slight physical 
ills are prevented by better surroundings, and the loss 
to the employee due to absences, or brain made stupid 
by breathing foul air, are immediate losses to the em- 
ployer through lowered efficiency, and later involve a 
loss of trained employees and the necessary breaking 
in of green help. 
> 0 - 
The Technical Utilization of Platinum. 
Platinum is one of the most important substances 
used in modern industry. Its resistance to attack by 
strong sulphuric acid makes it a suitable material 
for the vessels employed in concentrating the dilute 
acid of the lead chambers, and until recently, states 

















Dancing menad, a fragment of a marble vase. 
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Bronze lamp. 


platinum vessels were always used for this 
Its permanence in the air makes it suitable 
electric bells, induction 
resistance to the 


Umschau 
purpose 
for contacts in 
the like, its 
cal reagents causes platinum to be 
construction of crucibles, 


colle and 
action of chemi 
employed in the 
evaporating dishes, scale 
pans, etc., as well as electrodes for experimental and 
technical Platinum is little affected by 
heating to a very high temperature and it is conse 


quently used in the construction of electric 


electrolysis. 


resistance 
furnaces, in which temperatures exceeding 1,800 deg 
F. are attained, and in Le Chatelier’s pyrometer for 
the measurement of high temperatures. Another prop 
erty of platinum which is of great practical importance 
is the approximate equality of its coefficient of expan 
sion by heat to that of glass or porcelain. A platinum 
wire fused into a glass vessel will not produce cracks 
or leakage by unequal contraction in cooling or un 
equal expansion heatings. This 
erty is utilized by the makers of incandescent electric 
lamps, the carbon filaments « 
with the external circuit by 
fused through the glass bulbs 
the attachments of artificial teeth are made of 
num wire, which is baked with the porcelain mass in 
the kiln. Finally, the catalytic properties of platinum 
are utilized in various chemical industries, 
the production of sulphuric acid by the 


in subsequent prop- 


f which are connected 


short platinum wires, 
For a similar reason 


plati- 


especially 
contact pro- 
cess, and in the construction of self-lighting gas burn 
ers, etc. 
aneenmerue —> +++ - 
The Rising of the Aral Sea, 

The rise which has been noticed in the Aral Sea is 
a difficult one to explain. It will be remembered that 
this body of water is one of the greatest lakes in the 
world, and in some places it has a depth of 220 feet 
Amu 
which bring to it about 2,900 


It receives the water of two large rivers, the 
Daria and the Syr-Daria 
cubic yards per second 
appears that the level of the lake has varied consider- 
ably. Starting from the middle of the 

find that the level was lowered during 30 or 35 years, 
and this condition prevailed until after 1886, bring- 
ing about changes in the contour of the lake, end the 
islands became larger. However, we find that in 1899, 
when Berg explored the lake, it was now rising and 
had reached a much higher level 
scme of the islands, and these had to be 


During the last century it 


century we 


so that it everfowed 
abandoned 
On shore the railroad tracks had to be moved. The 
rise in the lake lasted until 1908, and we find that from 
1880 to 1901 the level of the lake rose 
Besides the Aral Sea we find that other lakes of the 
same region have also risen, so that the region of cen- 
tral Asia is far from undergoing a gradual drying up 
Given the mean depth of the lake 


about 6.6 feet 


as was supposed. 
as 52 feet, the rise of 6.6 feet gives the addition of a 
mass of water representing one-eighth of the lake's 
contents. At the Barnoul observatory the rainfai! is 
found to have kept at about the same point since 1875, 
so that we are at loss to explain the rise of the lakes 
in this region. In ancient epochs we find similar phe- 
nomena in different lakes as determined by geologists, 
but like the present one they appear to be unexplained, 
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OUR AERONAUTICAL ORGANIZATION. 
BY ¢ H. CLAUDY 
iuxcept for poradic experiment it ut Fort Myer 
last year, for all the majority know to the contrary 


the United States has done nothing in aeronautics 
But the tmpression is erroneous. We have done all 
that we could do with the money there was availabk 
more, indeed, than anyone thought we could 

Just what is our status, aerially, today? 

To begin at the beginning, the aeronautical work of 
the government is all in the hands of the Signal Corps 
an arm of the service charged with obtaining and con 


veying information, and opening lines of transmission 


of intelligence Within the Signal Corps, of which 
Brig-Gen. James Allen is chief, is the Aeronautical 
Division Chis includes a number of officers, of whom 


Lieut. Frank P. Lahm is chief, under Gen. Allen, and 
enlisted men in squads of varying proportions, depend 
ing on the work to be don Major G. O. Squiers is 
the theoretical expert. The strange proportion of men 
io Officers of about two enlisted men to each officer 
which obiain is explained by the fact that the en 
fisteg me ‘ nothing but erect the balloon or act a 
laborers for the towing or holding of aeroplanes It 
is the officers alone who do the flying, and to whom is 
intrusted the actual aerial work An exception to this 
was found last year when, on the death of Lieut 
Thomas Selfridge in the Wright accident, and before 
Lieut Lahm couid get to St Joseph Mo where the 
dirigible was located, Sergt. Ward went up in the diri 
gible with Lieut. Foulois,and while without experience 
1rcceeded in operating the steering end with credit 


By name. the officers in the aeronautical corps ar 
Lieut. Frank P. Lahm, Major George O. Squiers, Lieut 
Renjamin D. Foulois, Lieuts. Winters, Bamberger, and 


Dickenson. Capt. Charles De F. Chandler is attached 
to the Signal Corps now as disbursing officer, but is 
available for aeronautical duty at any time. Of these 


officers, Lieut. Lahm has had the greatest experience 


and he and Capt. Chandler are the two licensed pilots 


Lieut. Foulois made a record with the dirigible last 


year Winter Bamberger, and Dickenson have each 


made a w flights in free balloons, but are still be 
ginners in the art of aviation Major Squiers has 
made ap exhaustive study of the theory of aviation of 


all kinds and is an authority on the subject, although 
his practical experience is limited to a couple of bal 
loon and one aeroplane trips 


The equipment with which the Aeronautical Division 


rises a balloon house at Fort Myer, 





has to work con 


and a balloon house of much greater capacify at Fort 





Omaha, where is also located a large electrolysis plant 
for the decomposition of water and the collection and 
storage of hydrogen, and the compression of it into 
steel tubes, for transportation. The Aeronautical Di 
vision has a number of spherical balloons, one diri 
gible, and will have at least one and possibly two aero- 
j.cues before another year, being under contract to 
accept one from A. M. Herring and the Wright 
brothers, each, if they can satisfy the tests and condi- 
tions laid down by the Signal Corps in their original 
specifications, 

The present equipment of the Aeronautical Division 
is neither large nor strong, but while it is used almost 
entirely for experimental and training purposes, it 
must not be supposed for a moment that it could not 
be used successfully in time of war. The spherical 
balloons. which can be used either captive or free, are 
just as able to take an observer aloft in time of war 
and for photographic or observation purposes, as in 
time of peace to give him aeronautical experience. The 
dirigible, while a small one—ninety feet long—has not 
a very large radius of action. Perhaps five hours in 
the air would represent its extreme of endurance. Yet 
ii ie perfectly efficient for the obtaining of information 
at a considerable distance 

The aeroplanes will be—one of them at least—the 
best of their kind in the world. Mr. Herring’s ma- 
chine is a mystery and no one knows whether it will be 
a@ success or not But the Wright machine has demon- 
strated its efficiency 

Nevertheless, much depends upon who will run an 
aeropiane—as to how it will behave The selection of 
Lieuts. Lahm and Humphreys to be the first aeroplane 
pupils is a wise one, not only because these gentlemen 
have had more actual aeronautical experience than 
anyone else in the army, but because they are both 
of them the type of men to make a success of any en- 
terprise requiring quick thinking and action and cool 
nerves 

Perhaps the most interesting thing in connection 
with army aeronautics which the United States has to 
show, ts the large balloon house at Omaha, which is 
capabie of housing a very large dirigible, several hun- 
dred feet long, and of supplying it with gas. Just as 


soon as Congress sees fit to provide the money, we can 
immediately build a large dirigible, without having to 
wait for a balloon house. It is unquestionable that 
another and muca larger balloon house, similar to or 
larger than the one at Omaha, will be erected at or 
near Washington. Indeed, Gen. Allen has expressed 
himself in favor of building it big enough to hold a 
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Zeppelin Meanwhile, there is the plant at Omaha, 
ready for the big dirigible when we shall get it At 
present it houses the small one. The filling of steel 
tubes of one cubic foot capacity with 2,000 cubie feet 
of gas is a regular part of the work at Omaha, so that 
these tubes, transported from place to place, can afford 
facilities for erecting and flying either spherical or 
the dirigible balloon. Hydrogen, of course, has so 
much greater lifting power than coal gas, that its use 
is dictated always except for balloons of large size 
which have not to carry much weight. The “No. 9,” 
seen in the photograph, is capable of making a free 
flight with two men although it holds but 9,000 cubic 
feet of gas, which provides a gross lifting power of 
630 pounds. The “No. 10,” which has a capacity of 
80,000 cubic feet, will lift more than a ton, filled with 
coal gas, and with hydrogen would lift 5,600 pounds. 
To have hydrogen easily and quickly available, any- 
where at any time, is a great part of the work of the 
electrolysis and compressing piant at Omaha, and the 
possession of this plant, as well as of the various 
balloons, dirigibles, and aeroplanes, goes far to give the 
United States at least a start in aeronautics, whereas 
ve are popularly conceded to be simply a minus quan- 
tity 
—_ + ee - 


The Testing of Intelliger 








BY OUR BERLIN CORRESPONDENT 

The multiplicity and diversity of those intellectual 
forces which individually or collectively are called in- 
telligence, is only too often under-rated. In a recent 
memoir, E. Stransky draws attention to the error gen- 
erally made in connection with scientific intelligence 
tests, so called, by choosing a single aspect of mental 
life as representative of its totality It is a common 
mistake to mix up scientific training with intelli- 
gence, appreciating the mental capacity of a person 
according to the number and character of the notions 
assimilated at school and outside of it Now, though 
a man, by frequently using abstract notions, gives 
evidence of a high intellectual capacity if these no- 
tions have been created by him, or at least acquired 
with a great deal of mental effort, those deriving the 
same notions from book reading do not necessarily 
show any productive superiority over lay people who 
have no occasion to deal with the same matters 

Generally speaking, it may be said that memory is 
by no means the only one, and still less, the most 
elevated of intellectual properties which, combined, 
make up the intelligence of a man. Again, memory is 
of two different kinds, possessing different value, viz 
either impressive or associative, according’ as_ this 
faculty relates to the more or less durable impressions 
left by our perceptions, or to the system of intellectual 
associations by which new perceptions are united to 
the existing associative elements. Now, the former 
kind of memory obviously is far more primitive than 
the other, and cannot possibly be taken as a gage of 
intelligence. It is, in fact, generally known that adult 
persons, having assimilated a large amount of asso- 
ciative elements, are far from being so impressive as 
children, whose brains are as yet new. Moreover, the 
most intelligent persons often forget the most rapidly 
and absolutely what they have learned at school in a 
purely mechanical manner, even though these matters 
belong to their special branch. A celebrated physician, 
Dr. Billroth, has said in this connection that the 
“yeally educated people are just those who have for- 
gotten more than others.” The intelligence tests re- 
cently made in different countries on subjects chosen 
among the lower classes, have given especially instruc- 
tive results in this connection by showing the fre- 
quently startling ignorance of the most common no 
tions in the case of an individual perfectly capable by 
his mental capacities of earning his living and gov- 
erning his house. 

To this should be added that memory is only one 
of the different components of intelligence, and that 
judgment and power of combination are particularly 
important among the remaining functions of our in- 
tellect. Now, in appreciating the comparative mental 
forces of school children, this undeniable truth is only 
too frequently neglected, classification being merely 
based on the matters absorbed in a more or less super- 
ficial manner by the memory of the individual, and 
in everyday life we are unfortunately inclined to com- 
mit the same serious mistake. 

In a previous memoir, the author has pointed out 
the individual diversity existing in the intellectual 
and psychical reaction to the outside world. There are 
thus individuals whose inner intellectual life in its 
extraordinary wealth cannot become fully evident, ow- 
ing to a relative impotence of mental or merely lin- 
guistic manifestation. Another group comprises those 
who have not always at their disposal a frequently 
rather extensive knowledge. These individuals require 
tranquillity and, generally speaking, the concourse of 
circumstances propitious to their individuality in order 
to manifest in their entirety their knowledge, judg- 
ment, and imagination. They then become capable of 
accomplishing verily remarkabie things, whereas when 
compelled to give evidence of their capacities and 
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knowledge in a less propitious situation (at an exami- 
nation, for instance) they are bound miserably i fail, 
and to appear dull, and even stupid. On the long way 
traversed by thought before its outside manifestation 
there are numberless obstacles sufficing to close against 
the outside world an abundantly gifted intelligence. 

From what has been said will be understood what 
value may be ascribed to intelligence tests made ac- 
cording to a given scheme with watch or meter in 
hand, and which mainly relate to memory, promptness 
of repartee, and adaptability of the subject. It would 
certainly be interesting to test by a really scientific 
method also the mentality of those particularly gifted 
individuals whose intellectual life consists of combi- 
nation rather than reception. Some methods have 
already been suggested in this connection; the late 
Dr. Ebbinghaus thus endeavored to use as gage the 
faculty of supplementing words, and on this basis the 
author has developed the method of “word deforma- 
tion.” However, all these methods, so far from show- 
ing the comparative value of intelligence, at most 
yield some information as to a given intellectual fac- 
ulty. 

———————————s>+ 8 -o_____——_ 
Artificial and Natura! Ice, 

Natural ice, domestic or imported from Norway, was 
used exclusively in France twenty years ago. At pres- 
ent, three-quarters of the ice used in France is artifi- 
cial, although the importers of ice have gradually re 
duced their price one-half. In interior French cities 
artificial ice has completely supplanted imported ice. 
Fifteen years ago considerable quantities of Norwegian 
ice were still brought to Paris, via Dieppe. This com- 
merce has now entirely ceased, and Norwegian ice is 
used only in cities on or near the seacoast. The an- 
nual consumption of ice for cooling purposes in France 
amounts to 200,000 tons, of which 150,000 tons are 
manufactured. 4,500,000 tons of ice are used annually 
in the United States. 

A French writer has recently suggested the imposi- 
tion of a tax upon imported ice, in order to protect the 
manufacture of pure and wholesome artificial ice. He 
reminds his readers that this industry is of French 
origin. The French physicist La Hire first succeeded, 
in 1685, in freezing water by means of the heat ab- 
sorbed when sal ammoniac is dissolved. In the nine- 
teenth century another Frenchman, Bourgeois, con- 
structed the first practical ice-making apparatus. In 
1875 the method of transporting food in cold storage 
was created by Ch. Tellier. 

Natural ice is not wholesome, as the majority of 
microbes survive temperatures of from —60 to —170 
deg. F. Many sanitary casualties have been caused 
by the use of impure ice. An epidemic of typhoid 
fever in Rennes, in 1895, was traced to this cause. 

In 1892, at the instigation of the Paris health board, 
the prefect of the Seine issued an ordinance which 
restricted the use of natural ice to industrial estab- 
lishments and admitted as “edible” only artificial ice 
made either from sterilized water or water drawn from 
the city mains. Hence a protective duty of 6 francs 
per metric ton, or about $1.20 per ton, on imported 
natural ice is demanded.—Cosmos. 

ae a 
Official Meteorological Summary, New York, N. Y., 
October, 1909. 

Atmospheric pressure: Highest, 30.59; lowest, 29.63; 
mean, 30.05. Temperature: Highest, 75; date, 8th; 
lowest, 35; date, 30th; mean of warmest day, 67; date, 
8th; coolest day, 39; date, 29th; mean of maximum for 
the month, 59.8; mean of minimum, 46.7; absolute 
mean, 53.2; normal, 55.5; deficiency compared with 
the mean of 39 years, 2.3. Warmest mean temperature 
of October, 61, in 1900; coldest mean, 50, in 1876. Ab- 
solute maximum and minimum of October for 39 
years, 88 and 3 Average daily excess since January 
Ist, 0.7. Precipitation: 0.74; greatest in 24 hours, 0.31; 
date, 23rd; average for October for 39 years, 3.58. 
Accumulated deficiency since January ist, 2.64. 
Greatest precipitation, 11.55, in 1903; least, 0.58, in 
1879. Wind: Prevailing direction, west; total move- 
ment, 9,396 miles; average hourly velocity, 12.6; maxi- 
mum velocity, 46 miles per hour. Weather: Clear 
days, 15; partly cloudy, 8; cloudy, 8; on which 0.01 
or more of precipitation occurred, 8. Thunderstorms, 
28rd. Frost, heavy, 20th, 21st, 26th. Fog, dense, 10th. 
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An Inventors’ Exhibition, 


The Royal Wiirtemberg Chamber of Commerce is or- 
ganizing a State exhibition of inventors’ models to be 
held next year at Stuttgart. Its chief purpose is to 
help poor inventors who have little opportunity of 
bringing their inventions under the notice of likely 
purchasers. The directors of the affair promise that 
strict impartiality will be shown in the selection of 
exhibits, and that none will be accepted which is not 
worthy of serious consideration. There will be no 
expenses of any kind for the very poor inventor, and 
low fees for the others. It is not said whether the ex- 
hibition is expected to be self-supporting, but perhaps 
not, as the enterprise is being backed by the State. 
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WHY WATCH SPRINGS BREAK. 

To the Editor of the ScrENTIFIC AMERICAN: 
Being a worker in tempered sheet steel, it occurs to 
cause of broken main springs may be be- 


me that the 
cause the edges are not properly finished; that is, be- 
cause there are short or small places on the edge that 


have not been ground and rounded on the edge since 
tempering. To overcome liability of cracks in band 
suws. I find it necessary to finish the edges. The 
breaks in the springs begin only at the edges, and I 
would suggest a more perfectly finished edge. 

Lumberton, Miss. J. H. Miner. 
oo 
MAGNETISM AND THE BREAKING OF WATCH SPRINGS. 
To the Editor of the Screntiric AMERICAN: 

Concerning the subject of breakage of main springs, 
allow me to contribute the following: 

Every watchmaker has observed that at certain 
times a large part of his repair work consists of re- 
placing broken main springs. And it is often observed 
that the spring is broken into as many parts as there 
were coils in the spring, and sometimes a fracture oc- 


curs every half coil. 

The writer on one occasion, while wondering at the 
appearance of a spring broken up iato half coils, no- 
ticed that the pieces were magnetized, and made a 
simple experiment of determining the polarity of the 
pieces by bringing the fractured ends together. He 
discovered that when the pieces were fitted together 
as they were in the original spring, the ends of the 
pieces at each joint were of like polarity. He then 
suspended a small soft-iron indicator from a single 
fiber of silk in a small material bottle, and by passing 
this indicator along the line of broken pieces of spring, 
discovered that the points of fracture were of alternate 
polarity. This was puzzling, for the ends of the pieces 
at each point of fracture should be of opposite polarity. 

The writer has since caused a spring to be magne- 
tized while coiled in a watch barrel, and on extending 
the spring found the points of polarity fixed in the 
spring, alternating every half coil. 

Now it is evident that the repulsive force of like 
polarity at a point in each half coil has somewhat to 
do with the breaking of the spring. 

When we consider that many springs, when wound 
up, are strained almost to the point of breaking, if we 
then subject them to the magnetic strain, the breaking 
as described does not seem so strange. 

Jersey City, N. J. FRANK G. BuRcH. 

——___—_____0+ 9 +e ________ 
THE RENAISSANCE CLERGY AND SCIENCE. 
To the Editor of the Screntiric AMERICAN: 

The mention of the supposed papal bull against 
Halley’s comet at its appearance in 1456 naturally 
suggests the consideration of the scientific work of 
that time. The universities were all in the hands of 
the ecclesiastics. In Italy particularly practically all 
of the professors were clergymen. In spite of the 
usual impression with regard to church opposition to 
science, this is a great period in fhe history of sci- 
ence. Though it is not usually realized, the Renais- 
sance affected science quite as much as it did arts and 
letters. During the century from 1450 to 1550 the 
foundation of much of our modern science was laid. 
In the Archives of Diagnosis (New York, April, 1909) 
I called attention to the fact that to a man of this 
period, the famous Cardinal Nicholas of Cusa, we owe 
the first hint as to the use of accurate methods in 
diagnosis in medicine. There were no watches, for 
the “Nuremberg eggs” were not made until the next 
century, and the taking of the pulse had been very 
indefinite. Cardinal Nicholas suggested that the 
amount of water passing through a water clock during 
one hundred beats of the pulse should be weighed, and 
compared with the amount of water that flowed 
through standard water clocks, in normal and abnor- 
mal cases of various kinds. He suggested that the 
same thing should be done for the respirations. He 
aiso declared that specific gravity in the study of the 
urine and blood would surely be of value. Prof. Karl 
Bins of the University of Bonn called attention to this 
some five years ago in the Berlin Medical Journal. 

It seems surprising at first that such thoroughly sci- 
entific suggestions for medicine should have come at 
the middle of the fifteenth century. A review of the 
scientific situation during the latter half of the cen- 
tury, however, showed how natural they were. Cardi- 
nal Nicholas himself wrote a series of books on mathe- 
mMiatics. It is in one of these on mechanics that his 
Suggestion with regard to medicine occurs, and he 
touched many other important scientific questions. He 
declared, for instance, that “the earth cannot be fixed, 
but moves as do the other stars.” He denies that it 
can be the center of the universe. He was sent on 


diplomatic missions by the Pope, and while riding in 
his carriage it is said that he thouglit out the problem 
of the cycloidal curve from studying the motion of a 


fly on the wheel, and solved this curve. Cantor, the 
sreat German historian of mathematics, gives him 
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some thirty pages, a whole chapter to himself. His 
greatest contemporary was Regiomontanus, the father 
of modern astronomy. Regiomontanus introduced the 
use of the tangent into mathematics. He was invited 
to Rome by the successor of that Pope Calixtus who 
is said to have issued the bull against the comet, to 
become the papal astronomer. Cantor gives him a very 
important place in the history of mathematics. An- 
tonius the Archbishop of Florence was another con- 
temporary, and his monograph on comets contains a 
number of interesting anticipations of ideas that did 
not get into astronomy until after Galileo’s time. Gali- 
leo was rather inclined to think comets appearances 
in our atmosphere. Antonius thought them far dis- 
tant. At this time Puerbach was teaching mathematics 
and astronomy at Vienna, and translating the Alex- 
andrian mathematicians and astronomers from Greek 
into Latin for the universities of that time. A little 
later Novara was doing the same thing at Padua. 
When Copernicus, having completed his studies at 
Cracow, wanted to do graduate work in astronomy and 
mathematics, he went down to Italy. Before the end 
of the fifteenth century he announced his new thecry 
of the universe. Within the same decade Columbus 
gave the men of his time a new world, and Copernicus 
what his bishop friend Ferber declared to be a new 
universe. 

Medicine woke up as the result of the touch with 
old Greek medicing, just as mathematics and astron- 
omy did. Italy was the home of graduate teaching in 
this as in all the other sciences. Linacre and Caius 
and Free from England went down to Italy to study 
anatomy and clinical medicine. Berengarius was 
teaching at Bologna, Benivieni at Florence, and Leoni- 
cenus at Vicenza, and modern medicine was receiving 
a great new impetus. During the century from 1450 to 
1550, the Renaissance century (which we Americans 
should call Columbus’s century) all our modern an- 
atomy came into being. The work on it was all done 
in the eccelsiastically ruled universities of Italy. 
Vesalius, Varolius, Columbus the anatomist, Eustachi- 
us, Caesalpinus, and Piccolomini, with Fallopius and 
many others, did their work in the peninsula. Most 
of them were professors of anatomy at Rome. Eusta- 
chius, whose name is attached to several structures 
in the human body; Columbus, who discovered the 
circulation in the lungs; Caesalpinus, who first de- 
scribed the circulation of the blood in the body; and 
Varolius, after whom important structures in the brain 
are named, were all papal physicians. Chemistry and 
pharmacology woke up in the persons of the monk 
Basil Valentine and his great successor Paracelsus. 

To think of the latter half of the fifteenth century 
as a time when there was lack of interest in science 
01 any suppression of scientific aspirations, is to be 
ridiculously ignorant of what actually occurred; for 
the chapter of the Renaissance of science when the 
Greek masters were rediscovered and translated for 
the modern world is quite as important as the story of 
humanism or the new learning, when the Greek liter- 
ary texts touched the genius of the modern world to 
that outburst of new thought that made one of the 
most interesting periods in the world’s history. A lit- 
tle more study of science history, and not of the sup- 
posed religious history of the time, shows how utterly 
without foundation is the squabbling over religious in- 
tolerance. James J. WaALsH, 

Dean and Professor of the History of Medicine, 
Fordham University Medical School. 
New York city. 








A New Nitrous Product, 


At Miilhausen, Alsace, there is being manufactured 
a new nitrous product for use as fertilizer, in the 
shape of a nitride of aluminium, the combination of 
nitrogen and aluminium being obtained by a new proc- 
ess invented by M. Serpek. The inventor first studied 
the preparation of carbide of aluminium which he ob- 
tained in the form of yellow crystals by heating a 
mixture of alumina and carbon in the electric furnace. 
This carbide, like the other carbides with which we 
are acquainted, has the property of fixing gaseous ni- 
trogen and thus gives nitride of aluminium. To obtain 
an economical production of this latter, he does not 
isolate the carbide of aluminium, but after the forma- 
tion of this body in the electric furnace it is at once 
mixed with a fresh quantity of alumina and is then 
treated with nitrogen gas. He thus obtains masses 
which contain 20 to 24 per cent of nitrogen, and this 
can be used at once as fertilizer. Under the influence 
of atmospheric oxygen and moisture we have ammo- 
nia given off, which is transformed by bacteria into 
nitrates and alumina, The inventor is working the 
new process in a small factory which he installed, and 
has realized some interesting results during the last 
year. He now produces crystallized nitride of alumi- 
nium which has a high percentage of nitrogen—as 
much as 34 per cent. An advantage of his process is 
that we do not need to use pure nitrogen which re- 
quires an expensive plant of Linde or other machines, 
but the gas from the producer is employed, this con- 
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taining 77 per cent of nitrogen and 23 per cent carbon 
monoxide with a little carbonic acid. Thus we have a 
very simple and rapid process for the crystaliized ni- 
tride, and owing to the various advantages, it may 
compete with cyanamide. 





The Migrations of Mackerel and Herring. 


Although the mackerel fishing season usually ends 
in October, thousands of mackerel have been caught 
after October in recent years in the English Channel 
In November, 1901, a bank was discovered which often 
yielded a catch of six tons in two or three hours. Sev- 
eral similar winter assembling places have since been 
discovered. It had previously been assumed that mack- 
eral seek the North Atlantic in winter, and return in 
spring to the North Sea and the coasts of Cornwall 
and Brittany, but these new discoveries indicate that 
they do not migrate, but simply seek greater depths 
in the same locality for their winter resting places, 
vhere they remain assembled during the day. At 
night they disperse in search of food and are conse- 
quently seldom caught in the nets. 

Localized schools of herring have also been discov- 
ered in recent years. There may be migratory schoois 
as well, observes Prometheus, but it appears certain that 
the herring is a more sessile fish than has hithertc 
been assumed. During its first year, or until it attains 
a length of 4 or 5 inches, and probably uniil its length 
has increased to 8 or 9 inches, at the end of the sec 
ond year, it remains near the place of its birth. After 
the second year it begins to appear sporadically. At 
all seasons the waters of the English Channel contain 
adult herring which are evidently of the same breed 
with the young fry of spring. Even in winter a few 
herring are caught, but only at great depths, aithough 
large numbers are caught near the surface in summer. 
The assumed migration of herring to Arctic waters is 
made doubtful by the discovery of these sessile schools. 
This discovery also explains the existence of the dis- 
tinct local races, which are recognized by the fisher- 
men, and which always reappear on the same fishing 
grounds at the breeding season. 

oe 


Cork Metal.” 
BY F. J. WILLOTT, 

At one of the recent aeronautical exhibitions sam- 
ples of a metal were shown under the name of “cork 
metal,” which was said to be 40 per cent lighter than 
aluminium, and to have numerous other properties 
which should make it a rival of the latter. 

Great secrecy was maintained as to the nature of 
this wonderful metal, but its properties were such as 
to rouse my interest, as a consequence of which I have 
submitted it to chemical analysis. 

In appearance the metal resembles very strongly the 
alloys known as magnalium. The surface presents a 
lusterless whitish gray ®dlor, both sheets and bars 
showing the scorings and scratches so frequentiy found 
on badly rolled or drawn aluminium. Careful analy- 
sis gave the following result: 


pe eee eee S eadea 04 per cent 
ra dd ore Bad al ae BO aos a 0.017 per cent 
ee ee 0.48 per cent 
I iis nc tic eeatie it hip % gabe Sela 0.21 per cent 
IND 5 fo dia Kibcn aw deadee 99.30 per cent 


It will be seen therefore that essentially “cork met 
al” is nothing but magnesium to which a small amount 
of zinc has been added. Whether this latter has been 
purposely introduced or, as is more probable, is merely 
present as an impurity, I am unable to say 

As the metal evolves hydrogen when immersed in 
water, I found it necessary to use organic seivents for 
the determination of the specific gravity. In alcohol 
this was found to be 1.762, thus confirming the con- 
clusion that cork metal is, in fact, magnesium,—<*hemi- 
cal News. 

—_ — 2>-+e-s 
The Current Supplement, 


Of the two chief constituents of the atmosphere, we 
have hitherto been accustomed to look upon oxygen 
as the fundamentally important element. Nitrogen, 
however, is of vital importance; so important, in fact, 
that the task of finding out and opening up new 
sources of nitrogen compounds has become one of the 


most interesting and pressing problems of the day 
The subject is well discussed in the current Sorrre 
MENT, No. 1767, by Mr. A. Bernthsen. The Schneider 


torpedo-testing station is elaborately described aad 
illustrated. Mr. Snowden B. Redfield describes the 
making of automobile tires. The stars are due to fal! 
on the nights of November 12th to 14th, a fixture in 


the celestial scheaule of events. The display is called 
the Leonid shower, and is discussed in the current 
SUPPLEMENT. A new gas-electric motor car for the 
Third Avenue Railway Company of New York city ts 


illustrated. The article on the Paris Aviation Exhl- 
bition is concluded. The usual engineering notes, elec- 
trical notes, and trade notes will be found in their 
accustomed places. 
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MAKING ALCOHOL FROM WOOD WASTE. and energy from his other great responsibilities to TRIALS OF THE NEW “ DREADNOUGHT ”—‘ NORTH 

4 middle West industry, for which a great future continue independent investigations, and it is largely DAKOTA.” 
is promised, i hat of the manufacture of alcohol from owing to his personal and financial support that the In view of the fact that the first two “Dreadnoughts” 
sawdust, shavings, slabs, and other refuse of the lum present successful process has been developed, one of to be built for the United States navy are identical in 
ber mili the patentees being his brother everything except motive power, the “Delaware” being 
Kumors of improved methods atid great economies Lumbermen have long been alive to the necessity driven by reciprocating engines and the “North 
in the manufactur rf od alechol have been in ot finding a use for the appaling piles of waste they Dakota” by Curtis turbines, an unusual amount of 
the al for some time, and we have received a num are compelled annually to destroy, if only as a means interest has been aroused by the recent speed trials 
ber of inquirl n tl bject from subscribers and of additional profit, before the question of conserva of these two ships. The “Delaware,” which was built 
corresponden “ ire glad. therefore. to be able to tion of natural resources became of national interest by the Newport News Shipbuilding Company, was 
give ne W Sor a of the new process, for which In addition, there are many and various uses to which tried out over the course off Rockland, Maine. She 
patents have been granted te Mr. Malcolm F alcohol is applicable with advantage, and from which is eq :ipped with Babcock & Wilcox boilers, and in the 
Ewen and Mr. George H. Tomlinson of Chicago. it has hitherto been excluded by its cost five trial runs for standardization of her propellers, 
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A diffusing battery of four units. 


















































The digesting machine which performs the functions of a mechanical stomach. It converts the starch of Still by which a fine grade of ethyl or grain alcohol 
wood waste into sugar. has been made out of sawdust and slabs. 


MAKING ALCOHOL FROM WOOD WASTE. 


been known that ethyl alcohol and other \ kinds of internal-combustion engines, for in- which were made over the mile course, she developed 

ct ld be made from wood waste stance an use alcohol as fuel with advantage over a maximum speed for one mile of 21.98 knots, a mean 

in lab I ' nents, and many processes have gaso nd with very little modification. speed for the five runs of 21.44 knots; a maximum 

been é ! ractically none of them has On f tl rreatest advantages of the production of horse-power of 30,000, and a mean horse-power of 
reached f ige of nomic success on a commer- a pure al o! from wood, however, will be the release 28,578. 

cial seals for food of the millions of bushels of corn The “North Dakota” is not only an exact duplicate 

One of tl used the interest of Mr. John M and barley now consumed in the manufacture of grain of the “Delaware” in the form of her hull and in the 

Ewen, better k vl as a constructional steel work alcohol displacement, but in common with that ship is 

engineer and manager of the Fuller Construction Com The price of grain alcohol is at present $2.60 a equipped with fourteen Babcock & Wilcox boilers. 

pany, builders of so many “skyscrapers.” Although gallon at 188 proof, of which $2.07 is internal revenue Consequently, the Navy Department was in a position 


it was not found practicable commercially, Mr. Ewen tax, the net wholesale price being only 53 cents. Corn to make a most exact comparison of the efficiency of 


worth 26 cents is required for the manufacture of a the respective motive power, all the conditions except 
ugh time (Continued on page 359.) 


was so much impressed with the possibilities of cheap 


alcohol from wood waste that he spared en (Continued on page 360.) 
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Length, 515 feet, 9inches, Beam, % feet, 2ginches. Mean draft, 27 fect. Displacement on trial, 20,000 tons. Speed on trial, 21.86 knots. Horse-power, 33,875. Coal supply, ¢ 
10 inches to 8 inches and 8 feet wide 


500 tons. Armor: Main belt, 10 inches to 12 inches and 7 feet 6 inches wide ; upper belt 


nt 





; barbettes and turrets, llinches. Armament: ten 1?-i orty-five caliber guns; fourteer 


UNITED STATES BATTLESHIP “NORTH DAKOTA”; FASTEST “DREADNOUGHT ” AFLOAT. 


65-inch fifty-caliber guns, 
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The Wright Brothers and Their First American 
Pupils, 


On November 4th Orville Wright arrived at New 


York fresh from his exhibition flights at Berlin and at 
Potsdam before the Emperor and Empress During 
his stay he taught several army officers how to operate 
his biplane These machines are now being manufac 
tured in Germany, England, France, and Italy, and a 
lurge company is about to be organized to make them 
in the United State 

Wilbur Wright has finished teaching Lieuts. Lahm 
and Humphreys the operation of the new government 
biplane at College Park, Md The aerodrome is lo- 


cated beside tracks of the B. & O. Railroad, some 


eight miles from Washington, and in the course of the 
lessons the aeroplane had several brushes with the 
express trains, all of which it is reported to have won 
easily An important modification was made a month 


ago by Wilbur Wright This consisted in removing the 
upper surface of the front 


ging it just in front of the 


horizontal rudder and rig 


rear vertical rudders as a 


tail it is said to make the machine much easier to 
control, and also that it does away to a large extent 
ith pitehing Orvi Wright changed in a similar 


machine that he used in Germany 


After being taught for a fortnight how to operate 


the government biplane Lieuts. Lahm and Humph 
reys, on October 26th, made their first flights in it 
alone. Lieut. Humphreys made the first flight, which 
consisted of two circuits of the field, in 3 minutes 


Lieut. Lahm next flew six times around, and described 
sume smal! circles as well, his time being 13 minutes. 
Lieut. Humphreys then made another flight of 8 min 
utes. On October 30th both officers had been flying for 


i minute when the gear that drives the magneto 


dropped off, causing the engine to stop. The machine 


earth. On November ist, after making 


glided safely to 


an excellent 16-minute flight, Lieut. Lahm remained 


Two days later Lieut. Humphreys, 


flew 61%, 


aioft 583% minutes 


with Lieut. Foulois as passenger minutes, 





and came within 10% minutes of equaling Orville 
Wright's record flight with a passenger. Lieut. Lahm, 
after one false start, succeeded in making an 8%-min- 
ute flight with Lieut. Sweet, who weighs 185 pounds 
and whom Wilbur Wright had twice tried to take up 
in a calm without accomplishing it. Lieuts. Humph- 
reys and Foulois made another flight of 25 minutes 


On November 5th, when Lieuts. Lahm and Humphreys 


were making a flight early in the morning, the motor 
machine got dangerously near 
struck in 


badly 


and the 
end of the 
machine 


began missing 


the ground The lower plane 


making a turn, and the was rather 


smashed, although neither of its occupants was hurt 
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Am Electrolytic Scrap Tin Process, 


The electrolytic method for extracting tin from scrap 
is quite extensively used in Italy at the present time 
An alkaline bath is used in most of the factories. For 


while the cathode is made 
The bath 


the anode tin scrap is used 


vp of plates of iron is a soda lye which is 


kept at a high temperature Oxidation of the tin at 
the positive pole produces stannic acid, which is trans 
formed to stannate of soda by combination with the 
oda of the bath rhis stannate of soda is reduced at 


the negative pote, and here the tin is deposited. Soda 
is re-formed in this way 
Considered theoretically. the electrolysis should have 
the effect 
pole, while leaving iron at the positive pole, the liquid 


and no gas 


only of depositing the tin at the negative 


of the bath net changing in composition 


being given off at the electrodes. It was found, how- 
ever, that. a heating of the bath gave a much better 
result, which is explained by the lowering of the elec 


trical resistance when the temperature rises and by 


the greater solubility of the stannic acid in the 
Thus in order to facilitate 


caustic 
soda at high temperatures 

the chemical and electrolytic phenomena the liquid is 
and given a rapid circulation in the direction 


The 


heated 


of the current reactions are easily produced at 


the positive pole, owing to the great surface of contact 
of the anode and the bath, but such reactions are less 
easily produced at the cathode, whose surface is much 
smaller Therefore at the beginning of the operation 
there is formed an exce of stannate of soda and its 
quantity keeps on increasing. When the percentage of 
stannate exceeds a certain value determined by expert- 
ence, the bath is not sufficiently alkaline to allow of 
the good progress of the actions. Some of t! liquid 
is then removed and replaced by soda ly« When the 
operation is well carried out, there is but little hy 
gen set free at the negative pole and nearly all th 
into reaction at the positive pole The 
amoutl given off shows an indication as to the 
working ! roc ind the end of the extraction 
of the tin « id ith the greatest disengagement of 
gas 
In Italy the tanks generally used are made of iron and 
have about 100 cubic feet capacity. The liquid is made 
to cirenlate rapidly between the reheater and the 
tanks | pump. The six anods which are used are 
formed rforated iron holders containing the tin 


seven cathodes are made of plates of 


ap while the 
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iron. The tin is thrown down on the cathodes in a 
spongy state which adheres but slightly and can be 
craping off. The powder thus secured is 
washed and then compressed in cylindrical cakes, 
which are kept under water in order to prevent oxida- 
tion. The cakes are melted in a furnace of the kind 
bismuth. A part of the tin is 
The metal is then re- 


collected by 


which is used for 
oxidized during the operation. 
cuperated by a reducing treatment of this oxide in a 
reverberatory furnace, 

The 


more 


iron obtained at the cathode does not contain 
than 0.1 per cent of tin when the process is well 
carried out, and this iron is of a very good quality 
It is this part of the 


method of tin ex- 


and is sought for by iron works 


process which makes the present 
tracting economical, for unless the iron can be used in 
metallurgy the case would be otherwise, as is true for 
other tin extraction The of soda 
taken from the bath is then transformed to bioxide of 
filter the liquid taken 


from the tanks and a current of carbonic-acid gas is 


methods stannate 


tin, and to carry this out we 


passed through it. There is formed thus carbonate of 
soda and stannic acid, and this latter is roasted so as 
to give bioxide of tin, this product being used in cera 
mics and also in the chemical industry for manufacture 
of tin salts. At Italy from 
50,000 to 60,000 tons of tin, the greater part of which 


present there is used in 


goes to the manufacture of tin cans. The scrap is esti- 
mated at As soon as the new works are 
completed, the whole of this amount of scrap can be 
treated in Italy. 


11,000 tons 
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THE RECORD FLIGHTS OF COUNT DE LAMBERT AND 
HENRY FARMAN 

has already been made in 

flight of Count de 


these columns 
Lambert on a 


Mention 


of the magnificent 
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COUNT DE LAMBERT FLYING NEAR THE EIFFEL 
TOWER. 


to Paris 
issue we 


Wright biplane from the Juvisy aérodrome 
and above the Eiffel Tower. In the 
reproduce a photograph showing the aeroplane flying 
near the high elevation. After circling 
the aerodrome a couple of times in order to 
reach a height of feet, Count de Lambert 
left it at 4:37 P. M. on October 18th and flew straight 
for Paris, passing over Chevilly and Villejuif and en- 
tering the city by passing over bastion 81, about 180 
feet to the left of the Arcueil gate. From this point 
he curved to the left and kept steadily ascending, so 
that Kiffel Tower he was at a 
(1,312 feet), or 100 meters 
After 
passing over it he described a wide semi-circle, and re- 
turned to Juvisy along the same route. He alighted 
at 5:30 P. M than a of feet from his 
shed, and was heartily cheered by the crowd of spec- 


present 


tower at a 
about 


some 450 


when he reached the 


height of some 400 meters 


(228 feet) above the top of this lofty edifice. 


less score 


tators who had witnessed his departure and return. 
The total length of the flight was 49 minutes 39 sec- 
onds, and the distance covered close to 30 miles. The 
air-line distance from the aerodrome to the tower is 
about 12% miles, but the course followed by Count 


r bert 


was a couple of miles longer, to which 
circuits of the aerodrome at the 
start and upon the return. When congratulated upon 
bis magnificent performance by Orville Wright (who 
had just arrived from Berlin), Count de Lambert was 
little to say. The chief im- 
speed at which he seemed to 
be traveling a great height, and the 
well-nigh interminable time before he finally reached 
again his starting point. Although his flight was cne 


nus be added the 


very modest and had but 


pression was the slow 


when flying at 
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of the most daring that has thus far been made, the 
Count did not treat it as such, and he seems to have 
niade it without any great trepidation. As a spectacu- 
lar feat in aviation it stands unsurpassed up to the 
present, although Farman’s new endurance record, 
made at Mourmelon November 3rd, was probably of 
more importance from a practical point of view. 

While competing for the Michelin trophy last week 
Wednesday, Farman flew continuously for 4 hours, 6 
minutes, and 25 seconds, during which time he covy- 
ered 232 kilometers (144 miles) at an average speed 
of 35.06 miles an hour. Thus he has actually covered 
in a single flight a distance as great as that from New 
York to Albany, which we stated some time ago we 
believed him capable of covering if he had seen fit to 
revisit America and participate in the contest held 
during the Hudson-Fulton Celebration. This contest, 
which is for a prize of $10,000 for the first aeroplane or 
dirigible that flies from New York to Albany, is to be 
held open until October 9th, 1910. 

The motor used by Farnian in his latest record- 
breaking flight is the same one that he used in win- 
ning the long-distance contest at Rheims. It is a 
Gnome revolving-cylinder motor of 50 horse-power, 
having 7 cylinders that revolve in a vertical plane 
around a stationary crankshaft. In a brake test made 
by the Aero Club of France, this motor developed 
only 34 horse-power and ran for 2% hours; Farman 
has had, however, greater success with it, as evi- 
denced by his excellent flight. Both Paulhan and Som- 
mmer, aS well as Farman, have also made excellent 
flights recently upon Farman biplanes at the 
aviation meetings at Blackpool and Doncaster in Eng- 
land. The revolving-cylinder motor seems to have 
worked well in instance, and to have demon- 
strated its reliability. 

The Michelin trophy was brought to America last 
week by the president of the Aero Club of America 
as a result of Wilbur Wright's flight of 2 hours 20 min- 
utes on December 3ist last at Le Mans. When asked 
whether he thought it would remain here, Wilbur 
Wright is said to have replied that the winner for 
this year must be prepared to fly from dawn till dark; 
so in all probability Farman’s record will be consider- 
ably beaten before the year is out. 

As the trophy can only be compefed for between 10 
A. M. and sunset, however, if the flight for it is not 
made until the last day of the year, it cannot be of 
more than of six or seven hours’ duration. 


recent 


every 
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Disinfectants in Water Purification, 

At the annual meeting of*the New England Water 
Works Association one paper dealt with the extensive 
studies which have been in progress for some years 
at the Laurence Experimental Station, and another re- 
corded some interesting results obtained at the Pough- 
keepsie water works. At the Laurence establishment 
many disinfectants have been tested, including copper 
salts, permanganate of potash, and calcium chloride. 
Unlike copper salts, both of the latter reagents are 
rapidly decomposed; they effect a considerable reduc- 
tion in the number of bacteria present; and the re- 
sulting compounds are of harmless character from the 
physiological standpoint. Recent experience at Pough- 
keepsie relates chiefly to the employment of calcium 
chloride. which has been found beneficial in preparing 
the water for filtration. The general tendency to-day 
in water purification is toward reduction of the work 
to be performed in filters. British endeavors of this 
class are mainly confined to the provision of storage 
reservoirs where partial purification occurs by natural 
agencies, while American engineers more generally at- 
tempt to hasten the process by means of coagulants 
and disinfectants, alone or in combination. The papers 
mentioned are worthy of consideration, but we think 
the British method of preliminary treatment generally 
preferable, especially for waters already characterized 
by a fairly large proportion of mineral salts. 

—__—_—— ——— +e 
The Russian Secret Service and Acronautics, 

The Russian government views with alarm the ad- 
vent of the airship or aeroplane. Evidently the fear 
that aeronautic nihilist may possibly drop a 
bomb upon the Czar’s palace has wrought up the gov- 
ernment to a pitch of nervous fear. The Minister of 
the Interior has given the following instructions to 
his subordinates: 

1. All ascents of flying machines and airships are to 
be carefully watched by the police. 

2. All the aero clubs of Russia must be registered, 
and their members are subject to supervision by the 
secret police. 

0 

A good example of the economy often accomplished 
by chemical investigation and discovery is furnished 
in the case of ultramarine. Many years ago when this 
was made by powdering thé mineral lapis lazuli, it sold 
for more than its weight in gold. Now that the chem- 
ist has discovered how to make the same 
from such cheap substances as kaolin, sodium sulphate 
and carbonate, charcoal, sulphur and rosin, the price is 
only a few cents per pound.—American Machinist. 
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A SIMPLE METHOD OF LAYING OUT A SUN DIAL. 


BY F. WILLARD BROWNE. 

The sun is a very poor timekeeper. At this time of 
the year it is about a quarter of an hour fast, while 
in February it will be nearly fifteen minutes slow. 
For this reason we do not take time from the real 
sun, but from an imaginary sun which comes to merid- 
ian every twenty-four hours exactly on the second. 
There are only four days in the year when the real 
sun is on time, viz., April 15th, June 15th, September 
ist, and December 25th. A sun dial records the 
real sun’s time and not the mean sun's time, and con- 
sequently is a very poor timepiece for actual service 
in these days. However, it makes a very attractive 
ornament, and readers of Handy Man’s Workshop may 
find it interesting to make a simple dial. It is popu- 
lurly supposed that the laying out of the sun dial 
fece is a difficult matter, but this can be done with- 
out the use of mathematics if the difference between 
the real solar time, the mean solar time, and stand- 
ard time is clearly understood. Nocn, strictly speak- 
ing, is the moment when the sun comes to meridian; 
that is, when it is due south of the observer. As we 
have just stated, if we depended upon the real sun 
to mark the noon hour, some of our days would be 
shorter than others. Our watches would have to run 
anywhere up to thirty seconds a day fast and slow 
ac different times of the year, in order to keep pace 
with the real sun. The imaginary sun which keeps 
perfect time is not much better for general purposes 
because noon would be different to different observ- 

















Fig, 1.—A SUN DIAL FOR USE AT THE NORTH POLE. 


ers. A man in New York would have different time 
from a man in Brooklyn. A commuter from the Or- 
anges would have to set his watch ahead about a min- 
ute when going to business and back a minute when 
returning home. To avoid all this complication we 
take our time from the mean noon at certain fixed 
meridians just 15 degrees apart. The eastern section 
of the country gets its time from noon at the seventy- 
fifth meridian west of Greenwich; central time is 
taken from noon at the ninetieth meridian; moun- 
tain time, from the hundred-and-fifth meridian; and 
Pacific time from the hundred-and-twentieth meridian 
west of Greenwich. Bearing these facts in mind, we 
can proceed to lay out our dial without the use of 
mathematics on the four days above referred to when 
the real sun and the imaginary sun come to meridian 
at the same time. 

First of all, it is absolutely necessary that the line 
casting the shadow on the dial face shall be absolutely 
parallel with the axis of the earth. This being the 
case, it makes no difference what the position or form 
of the surface receiving the shadow may be so long 
as it is rigid. Our problem resolves itself therefore 
into the question of how we shall provide for the plac: 
ing of this shadow-casting line. 

It is perfectly apparent that at the North Pole this 
line would occupy merely an upright position, and a 
dial for such a situation would be similar to Fig. 1. 
At the southern extremity of the earth’s axis a simi- 
lar instrument would be required, except that the hour 
marks would have to number round in the opposite 
direction. 

At the equator an apparatus similar to Fig. 2 has 
been devised. If the shadow-casting line is to be 
paralle! to the earth’s axis, it is evident that at this 
point it must be perfectly horizontal and pointing 
north and south. Just here it may be of interest to 
call attention to the fact that at the equator the sun 
always rises and sets at six o’clock. The most con- 
venient surface to receive the shadow from a line 
above described would be the interior of a 
half cylinder; and if this were equally distant at all 
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points from said line, the hour marks would be twelvé 
equal divisions of its surface. This same form of sun- 
dial could be used at any latitude, provided it has an 
arrangement for canting it up (Fig. 3) so as to main- 
tain the position of the axis line parallel with the 
earth’s axis. 

In latitudes midway between the equator and the 
poles a horizontal form of sun-dial is most commonly 
used, and we will construct ours according to that 
model. 

Fig. 4 affords a general idea of the method of con- 

















Fig. 2.—A SUN DIAL SUITABLE FOR USE AT THE 
EQUATOR, 


struction. The material should be well-seasoned pine 
for the baseboard, which may consist of two pieces of 
%-inch stock measuring 10% by 6 inches each, with 
two 12-inch cleats to correspond. In the preparation 
ot the gnomon or shadow-casting piece A B C, the essen- 
tial feature is that the angle at B shall invariably 
correspond in degree with the latitude of the locality 
where the dial is to be placed. For instance, since 
Boston is 42 deg. 21 min. north latitude, angle B, if 
the dial is to be used in Boston, must be a shade over 
421/3 degrees; at New York the angle B should be 
40 3/4 degrees. 

The base line of the gnomon should be at least long 
enough to extend two-thirds of the way across the 
board. If our dial is to be for indoor use only, the 
shadow piece may be constructed of heavy bookbinder’s 
pasteboard, but for outdoor exposure it had better be 
made of brass or heavy galvanized sheet iron. Make 
a paper pattern, and get your tinsmith to cut it out 
for you. The out-of-door sun dial should receive at 
least three good coats of the best white lead paint 
as a protection from the weather. 

Having reached this point, and having assembled 
the various parts, fastening them securely in place 
vith screws or good wire nails, we are now ready to 
make our markings upon the dial surface for the 
twelve or fourteen hours of daylight during which 
our sunshine clock will be of service. These may be 
made temporarily with lead pencil, and afterward 
lined in with waterproof ink or good black paint. 

It is very essential while placing these lines, of 
course, that the dial shall remain in an absolutely 
fixed position, and that the gnomon shall point ex- 
actly north and south, as it ought always to do if our 
time is to be at all accurate. Now, without a survey- 
or’s compass how shall we accomplish this? Mean 
solar noon in Boston is at sixteen minutes of twelve 
o'clock. By that we mean that at 11:44 the imagi- 
nary sun is directly in the south; and if at noon on 
Christmas day or any other of the four days above 
mentioned when the imaginary and real suns coincide, 
we place our dial so that the gnomon, with angle B 

















Fig. 3.—A CONVEX DIAL TILTED TO THE ANGLE OF 
ITS LATITUDE. 


toward the south, casts at either side no shadow what- 
ever, the shadow that extends from the edge of the 
gnomon marks the hour of XII. At 12:44 a line 
drawn along the shadow will be the I o’clock mark 
of the real solar time. With a reliable timepiece in 
hand we may thus proceed to make the necessary 
markings as the hours go by, being careful of course 
to see that the position of the instrument has not 
been altered. The morning hours will bear the same 
relative distances from XII on the opposite side o* 
the dial. 
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To find the difference between mean solar time and 
the standard time for any locality apply the foilow 
ing rule: Ascertain the difference in longitude be- 
tween the given place and the meridian of the stand- 
ard time of that locality, as indicated by the following 
table: 

Colonial time is mean solar time of 60th meridian 

Eastern time is mean solar time of 75th meridian 

Central time is mean solar time of 9$0th meridian 
Mountain time is mean solar time of 105th meridian 

Pacific time is mean solar time of 120th meridian 

Multiply the number of degrees of difference in longi- 
tude by four, and the result will be the difference of 
time in minutes. 

If the standard meridian is the larger of the two, 
mean solar noon will occur just as many minutes be- 
fore 12 o'clock standard time. If it be smaller, the 
time will be so many minutes later. 

To illustrate: 


The meridian of eastern time is 75 deg 
Longitude of Boston is 71 deg 
4 deg 


Multiply by 4 
16 minutes 

The meridian of eastern time being the larger, there- 
fore mean solar noon will occur at 16 minutes befor 
12 o'clock, and the sun dial must be placed so that the 
xnomon casts no shadow at that time. 

Should it be thought desirable to construct a verti 
cal sun dial to be attached to the southern wali of a 
house, for instance, the same principles apply as we 
have already laid down, only be sure to bear in mind 
that the essential angle of the triangular gnomon is 
always the one farthest to the south, and not the one 
resting against the baseboard. It is more than prob 
able that the wall to which the dial is to be fastened 
does not face exactly south, so that it will be neces- 
sary to bend the gnomon slightly to the east or west, 
in order to get the proper direction for its upper edge. 

Having had good success in the construction of one 
or more sun dials made according to the foregoing 
suggestions, possibly it may be thought desirable to 
construct something of a more permanent nature, and 
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Fig. 4.—CONSTRUCTION OF A HORIZONTAL DIAL, 





the following directions in regard to the use of con- 
crete for that purpose may be of service 

In making a mold for the construction of the plane 
portion of the dial, one of two methods may be fol- 
lowed. Make a shallow box the exact size and shape 
of this part of the dial. Before the bottom board is 
fastened on, draft upon its interior surface a reversed 
tracing of the markings of a previously constructed 
dial, giving of course also the hour-mark figures 
These may now be gone over with a V-shaped chisel 
if raised markings are desired, or they may be built 
up with modeler’s wax if figures indented in the stone 
surface are thought to be more desirable. A thin but 
tapering piece of board should be fastened at the point 
where the gnomon is to be inserted later on. The en- 
tire mold should now be thoroughly gone over with 
tallow, to prevent the concrete mixture from sticking 
at any point. 

A good concrete for our purpose may be made of 
two parts sand and one of. Portland cement. These 
should be thoroughly mixed before water is added 
About 20 per cent of water is supposed to be about the 
right proportion to use, but a better rule follow 
to continue to add water until the mixture has such a 
consistency that tapping upon it with a fict trowel 
will bring water to the surface. The concrete should 
be allowed to set for five or six hours before the mold- 
boards are removed, and, by the way, these should 
have been fastened together with screws. After this 
the stone should be kept moistened every hour or two 
for two or three days to obtain the best results. An 
other method of making this part of the dial, though 
the result might not be quite satisfactory, would be 
to fill a shallow box with concrete, working the mark 
ings into the surface before it has begun to set very 
much. 

The gnomon may be made of iron by your black 
smith neighbor, in which case it ought to undergo 
some treatment to prevent its rusting; or it may be 


cast of brass from a wooden mode! Having this 


firmly cemented in the groove provided for it, we have 
now a dial ready for whatever surrounding it eem 
desirable Concrete stone may be rendered imper 


vious to the action of water or frost by the following 
treatment First, wash it thoroughly with a hot solu 
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tion of Castile soap, and after rubbing in and drying 
apply a solution of alum. 

Since the color of the concrete may not be wholly 
shadow of 
kept 


whitewash 


satisfactor for receiving the 


upper surface of our stone may be painted with 


lead paint or with an insoluble 
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EXPERIMENTAL COLOR MAKING WITH SIMPLE 
CHEMICAL SOLUTIONS. 


BY A J JARMAN, 

Color manufacturing to-day is carried out upon a 
ver urge scale, and so cheaply that it has often been 
considered guite impracticable for the amateur to 
prepare his own color but one should bear in mind 
hat the colors so produced are of absolute purity 
containing adulteration whatever Furthermore 


there is not only an elementary knowledge of chem 
try obtained, but a useful and valuable product, at the 
ost of a very small outlay 

The following colors can be easily made, without 


the use of special chemical vessels, the one essential 


point being that all the water used should be filtered 


f fr mat ind mechanical 


purities, in the orm of iron rust, and sometime 


small fragments of carbonate of lead, obtained from 


the lead supply 


piping 


The following soiutions must be made in clean glass 
botties, half a dozen strips of glass half an inch wide 


half a 


tumblers. and a few 


and ten inches long, and dozen or more of 


common glass sheets of white 
blotting paper 

In the clean bottles make up the following chemical 
solutions 

i lodide of potassium, 120 grains dissolved in 10 
label 


chemical 


ounces of water 4 being placed thereon with 


of the 


Richioride of 


the name 


mercury, 120 grains dissolved in 


if? ounces of hot water. and allowed to become cold 


'wo drachms of nitrate or acetate of lead dis 


solved in 10 ounces of hot water 
| Half an ounce of protosulphate of iron dissolved 
in 10 ounces of water 
Haif an ounce of ferricyanide of potassium (red 


prussiate of potash), also dissolved in 10 ounces of 


water 


6 Half an ounce of bicarbonate of soda dissolved 


in 10 ounces of water 
lwo drachms of nitrate of silver dissolved in 10 
ounces of distilled water 


8. Half an ounce of bichromate of potash dissolved 


in 10 ounces of water 
Now having all these chemical solutions made, pro 


ceed: as follows Pour into one of the tumblers two 


or three ounces of the bichioride of mercury solu 


tion,. then add carefully half an ounce of the iodide 


of potassium solution; stir well with one of the glass 


strips, when instantly a beautiful deposit of scarlet 


vermilion will be formed 


Be careful not to add too much iodide solution 


because this scarlet vermilion is soluble in a solution 


of iodide of potassium, which may become partially 


or wholly re-dissolved If this is the case, continue 
to add 


when the 


more of the bichloride of mercury solution 


precipitate will return Always have the 


this 
vermilion, is 


mercury will do no harm 


The 


chemically as 


olution in ercess;: 


precipitate or scarlet known 
odide of mercury 
chemically with 


iodide 


The todine, which was 


bound up 


potassium, was freed when the solution was 


mixed with the bichloride of mercury solution; there 


being a greater affinity between the iodine and mer 


cury than between iodine and potassium; hence the 


change. So iodide of potassium and bichloride of 


brought together n solution, form 


mercury when 


iodide of mercury and chloride of potassium 

To purify the color so produced, all that is neces- 
sary is to allow the precipitate to subside, pour off the 
clear portion (this contains the chloride of potassium 


which Is held in solution), pour upon the precipitate 
Allow it to subside 


move the 


some clean water About four such 


washings will impurity. Then fold a piece 


ef white blotting paper, about ten hes square, so as 


to forn , auarter if the sheet 


Open the fold, pour 
into it tt precipitate, wash out the tumbler 
into the filter, and 
into another tumbler, or 


When the precipitate has be 


pour 


the washing blotting 


place the 
blotting filter into the same 
one, if more convenient 
well drained, it may be allowed to dry, or be used 


condition 


come 
in a moist by adding a few drops of gu 
arable mucilage 


or hard 


being well incorporated with a | 
rubber paper knife upon a piece of ground 


en dry, ground with a pestle in a small 


mortar, and used as desired. The above description of 
filtering will apply to all the following colors 
Pale lemon yellow is made by pouring two or three 


ounces of the lead solution into a clean tumbler, and 


adding half an ounce of the iodide of potassium solu- 
Stir the mixture well 
lead 


the vermilion 


tion the pale yellow 


Wash 


precipi- 


tate being iodide of the precipitate, and 


filter as for 
following mixture: 


Lemon chrome is made by the 


Three ounces of lead solution is poured into a tumbler 


the sun, the 
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potash solution 
The 


and two ounces of the bichromate of 


poured into it Stir with a clean glass strip 


beautiful rich yellow precipitate is chromate of lead 
The chromic acid of the 
lead of the lead salt 


bichromate of potash has 
combined with the (owing to the 
greater affinity of these two bodies), so that chromate 
and acetate or nitrate of potash is 
Wash 


the precipitate and filter as before, always using a fresh 


of lead is formed 
formed as the result of chemical combination 


filter paper for each precipitate Pure white. or car 


bonate of lead is made as follows: Pour two ounces of 


the lead solution into a tumbler, add about one ounce 


of the bicarbonate of soda solution; a dense white 


precipitate of pure carbonate of lead is formed (white 


lead); the washed and filtered as 
from the bi 
from the 


lead 


being 
this case the carbonic acid, 


precipitate 
before In 


carbonate of soda, has attacked the lead 


acetate of lead solution, carbonate of being 


formed, and acetate of soda 


Prussian blue is formed by the following mixture 
Take 


tion in a clean 


three ounces of the red prussiate of potash solu 


tumbler; pour into this about three 


ounces of the protosulphate of iron solution; instantly 


i dense, beautiful, rich blue precipitate is produced; 


stir this well; the resulting precipitate is Prussian blue 


In this case the cyanogen that was combined in the red 


prussiate of potash has seized the iron of the proto- 


sulphate and formed cyanide of iron, while in the 


clear solution, when the precipitate subsides, is held 


the sulphate of potash formed by the reaction. This 
precipitate will take some time to subside Never 
mind this; wash this precipitate as before, when it 


will be found that there is one of the finest blue colors 


° te . 
produced that it is possible to obtain. A beautiful rich 


brick red is made by pouring into a tumbler four 


silver solution, then add 
half of the 


with a 


ounces of the nitrate of 


ounces and a bichromate 


well 
the precipitate 


thereto three 


solution; stir this glass strip; stir it 


vigorously, because is apt to be rather 


coarse if stirring is not well attended to This pre 


cipitate is chromate of silver, a very permanent color 


Although the term brick red is given to it, it is more 


of a purple red, a color in fact that cannot be pro 


duced by any other means. By preparing the above 


colors one’s self, there is not only great pleasure de- 


rived, but a knowledge that can only be obtained by ex- 
periment 
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AN INTERESTING PARADOX 


BY « 8 BOURNE. 
In the demonstration of truths of a scientific charac- 
ter, it is sometimes surprising to an experimenter to 
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WHICH WAY WILL THE AIR FLOW? 


obtain results seemingly opposed to what we conceive 


Think 
interest some of the readers of the Scien 


to be a natural sequence of means employed 


ing it may 
give the details of a small appara- 


As shown in 


rivic AMERICAN, I 
tus which I constructed some time ago 
the accompanying engraving, the device comprises a 
baseboard A, from 
shaft C 


which rise two supports BB. A 


hollow is supported at each end by means of 
vertical 
drum £, 


threaded through the 
Mounted on the shaft C 


screws D, supports 


is a hollow consist- 
ing of two semi-cylindrical portions eccentrically con- 
nected to form the offsets F at opposite sides of the 
offset and 
communication with the interior of the drum 
to one of the supports B is a box or air chamber G, 
through which the shaft C The shaft C 
vided with an aperture H, communicating with the in- 
terior of the drum, and an aperture J, communicating 
An opening 
outside air. I 


drum “hese portions are open, provide 


Close 


runs. is pro- 


the interior of the air chamber @G 


J provide communication with the 


have asked a number of persons to predict the result 
of rapid tating the drum in the direction of the 
done in this case by drawing a 
the shaft), and all their 
belief to be that the air would be drawn into the drum 
and would pa rough the shaft into the air cham- 
aperture J. In fact, the result 
readily 


arrow hich was 


cord wound on have stated 


ber, issuing from the 
is a current in the opposite direction, as can 
piece of paper before 
The 
explanation, of course, is that the centrifugal force of 


be demonstrated by holding a 


the opening J. The paper will be sucked inward 


drinking 
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the air in the drum more than balances the condens. 
ing power before the apertures F F. 
FILTER FOR CISTERNS. 


BY CHARLES BRECHT. 





The accompanying illustration pictures a method of 
filtering the water in a cistern so as to make it fit for 
This filter may be applied to any cistern by 
simply filling the cistern with stone or concrete in such 
pyramidal 
A, adapted to 
fit into this conical bottom. The basket is preferably 
made of sheet iron or steel of light gage, and to pre- 
The basket 


a manner as to get an inverted conical or 


bottom. The device comprises a basket 


vent it from rusting should be galvanized. 























A CISTERN FILTER. 


should be attached by means of straps B to the pump 
pipe C. A wire screen E fits across the bottom of the 
basket, and is secured to the pipe ( just above the per- 
This forms a small 
Above 
are placed layers of filtering material, con- 
first of 
gravel and then a layer of fine sharp sand 


forated bottom section of the pipe 
chamber D, in which the filtered water collects. 
the screen E 
coarse gravel over which is laid fine 
Above this 


sisting 


a layer of charcoal should be placed; then a layer of 
fine sand, a layer of coarse sand, a layer of fine gravel, 
a layer of coarse gravel. Over this is placed 


perforated plate to keep the 


and finally 
a coarse wire screen or 
mass in place 

The idea of this arrangement is to do away with any 
contamination of the water by filtering it only as it is 
The wide top of the filtering basket provides a 
filtering area, while the apex allows as small a 
volume as possible to stand in the filter basket and 
hecome brackish in case of a long drought. This small 
amount may be thrown away if it is found unfit for use 


used 


large 


and fresh filtered water quickly obtained, at the same 
time keeping as large a reserve above the filter basket 
as the size of the cisterr will permit. 
—e we -6 — —— 
A CLOSE-CORNER SCREW DRIVER. 
B HERBERT 8. DAVIS. 
The screw driver here illustrated will be a welcome 
tools, as sometimes in a 
close turn a driver 
with satisfaction, with this 
screw driver by using first one end and then the other 


addition to anyone's kit of 
regular screw 
whereas 


space one cannot 


any degree of 
the screw can be tightened up nicely 

In use it somewhat resembles an angle wrench, Take 
a piece of 4-inch square tool steel, about 41%4 inches 
long, and heating it to a fair heat bend one end over 
Fig. 1. Then, turning 
(this is done so that the 


and form a lip as shown at A 
round 
other end clears the work when using) bend the other 


it one-quarter way 


end and shape it as at B. Dress up the blades with a 
file, making them slightly hollow back of the edge of 
64 or 1/32 inch thick. 
Then harden it at as low a heat as possible, and tem- 


the lip which should be a good 1 


per to a strong blue 


himself to this size of steel 
lighter or 


One need not confine 
The 


various requirements 


device can be made heavier to suit 





CLOSE-CORNER SCREW DRIVER. 


Right here a word on the shape of a screw-driver 
blade may not be amiss. Most of the screw drivers 
the writer has seen have lips of wedge shape as shown 
When made like this they have a tendency 
when in use, to climb out of the slot and damage it 
so that it is difficult to tighten or loosen the screw. 

The blade should be made as in Fig. 3, slightly hol 
low back of the lip. When made this way it will 
catch in the bottom of the slot and will not ride out. 


in Fig. 2. 
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Pertaining to Apparel, 
AGE 
patent 


FORM-G 


i, In thi has for its 


the invention 


purpos the provision of a gage suitable to 
obtair hape an@ measure of different sized 
and proportioned women, for the construction 
of bust is and stands upon which to drape 
their clothing 

ATTACHMENT FOR WEARING-APPAREL. 

A. GoLpperc, New York, N. Y. By means of 
this attachment the waist dimensions of gar- 


ents can be 
on having different waist measurements ; 
it obviates the of a draw string; requires 
no alteration in the garment to permit its use 
therewith, and is inexpensive to 


persons 


use 


in connection 
manufacture 

GARMENT-RACK.—B, Harskowircn, New 
York, N. Y This rack supports a plurality of 
garments. Two members are employed, one of 
which is fixed and the other which 
is normally movable, and these members are 
together that the movable mem- 
may be out longitudinally together 
garments supported thereby and may 


normally 


so connected 
ber pulled 


with the 


then be rotated to better display the garments. 

HAT-GUARD.—C. H. SHaw, New York, N. 
Y. This invention is an improvement in hat 
guards, and the inventor has in view such a 
device in which the guard string will be auto 
matically drawn within the hat when released 
and the effective length of the string altered 
to suit the convenience of the wearer. 

Electrical Devices, 

ELECTRIC DETONATOR.—G. A. ALLEN, 
Western Springs, Ill More particularly the 
invention relates to detonators of the type 
operated by aid of electricity, the more par- 
ticular purpose being to guard the expiosive 


materials and exclude the entrance of moisture, 
so as to preserve in good condition the priming 
ind other explosive substances contained with- 


in the detonator shell. 


Of Interest to 
INCUBATOR KE. A. Maiscu, Anderson, Cal. 
In this heated incubator the in- 
particularly to the 
and the 
provide for an 
temperature at all of both trays; only 
quantity of consumed and 
the contrivance requires only a simple method 
of regulation. 


Farmers, 


electrically 

relates more 
the 
trays 


vention con- 
eee 
even 


heating coils 
Means 


parts 


struction of 
supporting 


a small current is 


BEET DIGGER AND TOPPER _.. <— 
Maver, Greeley, Colo. This improvement is in 
beet diggers and toppers, and the device is 
especially adapted for digging and topping 
sugar beets, which are generally planted in 
elevated ridges, and at spaced distances apart. 
Beets below a certain size are culled or re- 
jected and the remainder must be topped at 
the crown. 


Of General Interest, 

EXERCISING APPARATUS. W. P 
McKeesport, Pa In using the apparatus, it 
is clasped in the hand with the thumb on one 
grip the other, and the 
hand is closed, with the arms 
bent to the shoulder, 
movement of the arms, ad- 
the same time the 


STULL, 


and the fingers on 


opened and 


pendent, extended, and 
or with 


visable or 


other 
desirable At 
may be into various positions 

ADVERTISING DEVICE.—J. E, 
New York, N. Y. In this 


tion has 


any 
body bent 
DOWSING, 
the inven 
devices ad- 
particularly 
suitable for 
attracting 
particular 


instance 
reference to advertising 


mitting of general and 
type of 
campaign 
the attention of 
andidate. 
DOOR-HANGER F. 
Colo This invention 
especially to 


use 


more 
advertising device 
with a 


the public to a 


to a 


purposes view of 





8S. Mie.y, Gunnison, 
to door hangers 
employed for 
hanging sliding doors such as car doors, barn 


relates 


and such as are 


Epirn R. Sextone, Chicago, | 


altered to adapt them for use by | 


_ indicator 


RECENTLY PATENTED INVENTIONS. lating the depth or extent of cutting of the 


blade. 
Heating and Lighting. 
BOILER-TUBE CLEANER.—J. D. THompPp- 
son, Eureka, Cal. The object here is to pro- 
vide a cleaner for tubes, which is adapted for 
directing a jet of steam through the boiler 
tubes from their rear, it being possible to use 





the cleaner without dismantling the boiler or 
furnace in any manner and without drawing 
the fire from the furnace. 


ELECTRICALLY -OPERATED WATER- 
HEATER.—J. A. HuNnNEWELL, Lowell, 
The more particular purpose of the inventor 
is to provide a type of heater containing a 
minimum of parts, the latter being so arranged 
that water passes through a long tube contain 
ing a heating coil, the cold water entering at 
one end of this tube and the hot water being 
drawn from the opposite end of the same 

VACUUM AIR-VALVE.—C, A. 
Marshalltown, lowa. This invention pertains 
to certain improvements in vacuum air valves 
intended for use in connection with vacuo-vapor 
heating systems, or for any heating 
work in which it is desired to from 
the mains, returns, or other 
system in which low pressure 


Mass. 


class of 
vent 
portion of 
steam is 


air 


used. 


Household Utilities, 
WINDOW-SHADE SUPPORT.—C. C. 
Revelstoke, British Columbia, Canada 
object of this to provide a 
and improved 
for convenient 





BRown, 
The 
new 


arranged 


invention is 
window shade 
up and down adjustment on the 
window, to moving the shade roller to 
any desired height, and to permit convenient 
manipulation of the window shade, 
FLUSH-TANK.—B. 


support, 


allow 


WALKER, Jr.. Austin, 


Texas. The improvement refers to flush tanks, 
and the aim is to produce a tank having a 
valve of simple construction which will oper- 


ate to close automatically after the water of 
the tank has run off A further object is to 
provide an improved construction for con- 
trolling the main lever of the tank which 


operates the flush valve. 

FOLDING CRIB OR BED.—E. GUNDELACH, 
New Rochelle, N. Y. The intention in this 
case is to provide a crib or bed, which is sim 
ple durable in construction, 
strong and cheap to manufacture, and arranged 
to permit of conveniently folding it into a 
comparatively small bundle for transportation 
or storing purposes. 

JAR-OPENER.—J. H. 
Y. The object of the 
an opener for jars containing fruit, vegetables 
and food stuffs, and for con 
venient application to pry the closure open, 
with a view to break the vacuum in the jar 
and the adhesiveness of the closure to the jar, 
thus permitting convenient removal of the 
closure. 


and exceedingly 


SMITH, 
invention is to provide 


other arranged 





Machines and Mechanical Devices, 
REINFORCEMENT FOR BOOK-LEAVES. 


F. H. Crump, Los Angeles, Cal The main 
purpose here is to strengthen the binding edges 
of loose sheets to such an extent that the 
sheets may be moved upon the posts or other 
binding mechanism without mutilation. An 
other purpose is to provide a binding edge 


be of the same thickness, after rein 
has been applied, as the body 
sheet. 


which will 
forcement 
of the 

SPEEDOMETER.—E,. Scuneiper, XV. Stag! 
gasse 8, Vienna, Austria. The speedometer, ac 
cording to this invention, is connected to an 
ordinary clock work, which spindle 
to an indicator device intermittently for a defi 
nite period of time, so that the index of the 
is set in accordance with the speed 


main 


couples a 


‘of the spindle at the time. 


doors, and the like. The object is to provide 
a track of improved form which will be re- , 
liable in operation, and further, to provide 


improved means for supporting the track. 


Hardware, 
STRAINER.—T. 
La This 
for straining 
thereby 


solid 


Orleans, 
faucets 


RICHARDSON, New 
is for application to 
and other liquids and 
removing wigglers, bugs, and other 
The object of the invention 
provide in such a device a detachable 
Straining element, which is easily applied and 





device 
water 


Helos 
particies, 


is to 


displaced for cleansing and other purposes with. 
out removing the device from the faucet. 
NUT-LOCK.—T. Hanp, Walla Walla, Wash. 


This form of nut lock is much stronger, more 
rapidly applied and removed and may be manu- 


factured at much less cost on account of its 
simplicity, there are no key holes or cavities 
to become clogged, it automatically adjusts 
itself to a constantly tightening position and 
may be removed by simply exerting a holding 


Strain on a lug by a crow-bar, pick, or other 





tool the wrench should not be available. 
MITER-BOX.—W. E. Suurrs, Ellenburg Cen- 
ter, N.Y. This inventor provides a box where- 
in the saw is guided to operate at a variety | 
of angles from the perpendicular, while operat- 
ing at arious angles on horizontal planes. 
The operative positions may be readily and 


quickly adjusted, and means provide for regu- 


COIN-SORTER.—T. 
R. I. This apparatus is for use in automatic 
ally separating according to their 
eral denominations. It has coin delivery open 
ings successively decreasing in size, from the 


coins sev 


top to the bottom passage, according to the 
size of the coins, a coin carrier in each pas- 
sage, means for sweeping the coins into the 


pockets of each carrier and means for revoly 
ing the carriers to finally carry 
remaining in the pockets over the several de- 
nomination outlets whereby the drop 
through by gravity. 

SAUSAGE TWISTING AND 
CHINE.—W. J. CoLuins, New York, N. Y. An 
object in this case is to provide a simple and 
efficient machine which can be driven from any 
suitable source of and which 
sausage links of uniform length. The 
may be also formed of different lengths 
out danger of tearing or injuring the 
and the machine twists the casing so tightly 
that 

TRIGGER MECHANISM.—FE. R. WILLIAMS, 
St. Joseph, Mo. The the inventor 
is to provide a mechanism provided with a very 
auxiliary trigger on the usual or 
main trigger, to securely lock the main trigger 
and hammer in firing position, and to permit 
an easy and quick release of the hammer for 
firing purposes. 


those coins 


coins 


LINKING MA 


power, 


with- 


it cannot subsequently untwist. 


purpose of 


sensitive 


Prime Movers and Their Accessories, 

COMBINED TIMER AND DISTRIBUTER.— 
G, T. Brown, New York, N. Y. This invention 
is for use in connection with multi-cylinder 


DUNHAM, | 


the | 


Rochester, N. | 


F. GALLIGAN, Providence, | 


forms | 
links | 


same, | 


oe : : 
| mternal combustion engines for controlling the 


| passage of the spark at the igniter, The cas- 
ing is supported rigidly so that there can be 
no movement whatsoever, and upon the central 
shaft the inventor provides a helical contact 
member movable longitudinally of the shaft 
and rotatable therewith. The pitch of the 
helix and*position of the helical member on 
the shaft determine the time of closing of the 
electric current. 

STARTING-CRANK FOR INTERNAL-COM 
i STION ENGINES.—J. A. Lawson, New 
| ,ork, N. ¥, This invention pertains to itm 
provements in cranks for internal combustion 
engines, and more particularly to an improved 
the crank may be locked to the 
act of grasping the handle 
whereby the releasing of 
the grip of the crank 


means whereby 
shaft by the mere 
of the crank, and 
the handle will release 
j upon the shaft. 
{ COMBINED 

FLY-WHEEL, 

Mr. 
| the gas 





TURBINE MUFFLER AND 
J. A. Lawson, New York, N. Y 
not only utilizes the 
but he prevents the high temperature 
of the gas from injuring the wheel rotated 
} thereby. This wheel constructed as to 
operate as a fly wheel, and furthermore he 
' utilizes the wheel in creating a partial vacuum 
at the exhaust valve or valves of the engine 
| during the cranking or starting of the engine. 


Lawson pressure of 


is so 


Pertaining to Vehicles, 


HANDLE-BAR FOR BICYCLES.—J. R. Lo- 
GAN, Fresno, Cal The intention in this case 
| is to provide a bar for bicycles which serves 


jas a receptacle, in which the hose employed in 


j connection with a pump for inflating the tires 
|}may be stored. By stowing the hose, it is 
j always at hand ready for use, and by utilizing 
| the bar, a receptacle is provided, which is not 
lin the way and adds but little cost to the 
handle bar. 

WEAR-STRIP FOR CART AND WAGON 
| BODIES.—J. T. Hamivron, Council Bluffs, Ia. 
| The invention relates to vehicles used for car- 
rying grain and similar material which may 
ao out at the rear of the vehicle body. The 


invention strengthens 
renders them 


preventive 


the parts at this point, 
more durable, and operates posi 
tively as a of the waste of grain 
by leakage. 

| NovTr 
| ! 


Copies of any of these patents will 


the invention, and date of this paper. 








Kindly write queries on separate sheets when writing 


about other matters, such as patents, subscriptions 
books, etc. This will facilitate answering your ques- 
tions. Be sure and give fall name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent Dy mail on request, 


says: There has 


(12129) F. A. McD 
recently been brought out an electrolytic alter 
nating current rectifier, consisting mainly, I 
understand, of aluminium electrodes immersed 


chloride If 
account of the 
know of any 
published, I 
where I 
the clee 
for its 
1644, 
Vol 
send 


solution of aluminium 
published 
this apparatus, or 
description having 
would be have 
find the same A. You will 
rectifier described 
in SUPPLEMENT 
ScIENTIFIE 
Vol. 101 


ten cents 


in a you 


have ever any con 


}struction of 
} such been 


pieased to you advise 


may find 


trolytic 





with plans 
Nos, 1478, 

AMERICAN, 
No. 7. We 
each. 


construction 


i679, and in the 
97, No. 8, 


| these 


and 
papers for 

(12130) C. C. 
lot of dry 
Is there 


says: I have quite a 
They have 

could be 
worked life into 
Nothing for dead dry 
vive them “as good as new.” 
are punched in them and they are 
cells, 


Sometimes the 


batteries, dead 


they 


gone 
charged or 
them? A 
cells to re 
holes 


into ja! 


way 
put 
done 


any 


over to some 


can be 
Sometimes 
put 
as wet them 


getting some current out of 


and fresh solu 
The stre 


not 


top is cut out 


tion of sal niac is ngth 
and life of the 


; pay for the labor and cost. 

|. ¢280ee>. 2 Will you kindly 
| tell me how much per house-power is the sell 
ing electricity when it is 
and consumers. I ask this 
purpose of framing a lease for qa water 
which we are trying to have improved. 
\. The price of electricity in this city is 10 
kilowatt hour, either for 
purposes The kilowatt is 
measurement 
|} more conveniently estimated simply by multi 
| plying the voltage of the the 
amperage, e. g., 10 amperes of 250-volt current 


amm put in 


renewed cell are enough to 


R. says: 
price of generated 
sold to question 
for the 
power 
jcents per power or 
the 
may be 


lighting more 


} usual unit of because it 


current by 





rives 2.500 watts or 2%, kilowatts; 746 watts, 
or ™% of a kilowatt nearly are equivalent to one 
horse-power, or one kilowatt 1 1/3 horse 
power. The price varies in different parts 
of the country, being higher at remote coal 
| burning plants where fuel is expensive, and 
jlower at hydro-clectric generating stations 
| where power costs nothing. The highest pric: 
| 


we know is 22 cents per kilowatt hour, and the 
lowest 5 York 


average 


above 
fair 


cents, the New 
quoted about the 
price to estimate upon. 

‘ 


rice 
| J 


being and a 





e furnished by Munn & Co, for ten cents.each. | 
| Please state the name of the patentee, title of | 


(12132) C. R. says: Allowing that a 
man weighing 300 pounds and 3 ounces weighed 


300 pounds by spring balance-—3 ounces being 
lost in centrifugal force at sea level, equator 

what would he weigh at the North Pole, 
with 13 miles less of earth under him I 
say 295 pounds, as there is less matter to at 
tract. What would he weigh at the top of a 
mountain 5 miles high, equator? Would he 
weigh less than 300 in or over the deepest 
(5 miles) ocean, equator? That is, does the 
water attract as vigorously as earthy matter? 


Will the SCIENTIFIC AMERICAN get @ sea cap 
tain to try a common ball with spring hal 
level, New York, and 
the deepest ocean abyss? A. The weight of a 
person at different places on the earth is cal 
culated by the application of Newton's law of 
The weight is directly proportional to 


ance at sea then over 


gravity. 


the attracting mass, and inversely proportional. 


the 
obtained show 
190 part 


(See Young's 


to the squares of the distances between 
centers of gravity The 
that a body will weigh about 1 


at the poles than at the equator. 


results 


more 





“General Astronomy,” Chapter \ rhe Marth 
as a Globe. We can send the book for 

postpaid.) The centrifugal force at 

equator Is 1/289; hence, a man or other boy 
really weighing 300 pounds would seem te 
weight a trifle less than 209 pounds at the 
equator, because of centrifugal force. The loss 
given by you as 3 ounces is too small At the 
poles a man whose real weight is 300 pounds 
at the equator would weigh 301.5 pounds. 
The earth’s mean diameter may be taken as 
7,917.6 miles, as given by Young in his latest 
book. The oblateness of the earth is usually 


taken as 26 miles. From these figures you will 





see that the equatorial radius is 3.065.3 miles 
and the polar radius is 3, 3 miles You 
may disregard the fraction and use only the 
whole numbers At the pole there ts a litth 
| less matter to attract a body, and for this 


reason it would weigh a little leas, but at the 
same time it is brought nearer the 
attracting body. It is 
from the center, and hence the 
(3965/3) 2 times as great, and the w 
is increased to the degree Th 
on the top of a mountain 5 miles high at it 
equator would be (3965/3970)* times th 
| weight at the level. We do not know 
|what change of weight there would be over 
the deepest Pendulum 
determine not easy on a 
weighing very easy on shipboard 


center of the 
3952/3065 as fat 


attraction 





ight 


sam weight 


sea 
ocean experiments tu 


this are ship 


ner is 


accurate 


certainly not the accurate weighing of a large 
weight. Balances for weighing heavy articles 
are not sensitive enough to determine the 
| weight to a small fraction of a unit We may 
say that the water attracts less than the rocks 
of the earth, since it is less du han t! 
rocks. We must leave you with these ex 
planations to figure out the results, since ‘we 
do not solve problems for correspondents, as 
you will see by referring to our Hinis te 
Correspondents 

(12133) ~H. L. T. says: Some years 
ago I heard of an instrument used by archi 
tects to determine the extent of the sun's 
shadow for any given condition, at any par 
ticular season of the year. Could you in 
form me who manufactures or sells this in 


strument? I have made inquiries from a num 





ber of the prominent supply houses witheut 
success. A. We do not know any instrument 
especially for determining the sun's shadow 
This can be drawn by a protractor when the 
altitude of the sun above the horizon has been 
determined. To find the altitude of the sun 
for any day at noon, when the shadows ar+ 
shortest since the sun is highest, you should 
have the jatitude of the place and the deciina 
tion of the sun Subtract the latitude of the 
place from 90 deg. To the remainder add the 
declination from March 21st to September 21st 
From the remainder subtract the declination 
from September 2ist to March 21st Chis 
gives the angle of altitude of the sun at noon 
above the southern horizon With this ang 
the shadow cast by any object can easily he 
drawn. 

(12134) F. Electric Company says 
Can you favor us with receipt of formula for 
the silvering of lens mirrors, such as are used 
for marine searchlight on project \ 
You will find in ir SUPPLEME 
price ten cents, full and accurate directions 
for silvering glass for mirrors The method 
is the one now in general use by precipitating 
silver upon the glass from a solution With 
cleanliness and care, good results are not dif 
ficult to obtain. 

(12135) J. D. asks: Are you aware 
of any plan being discovered hew the pyramids 
of Egypt were built? A We beliey that 
authorities upon Egyptian antiquities § aré 


agreed as to the probable method of handling 
the stones of the pyramids and the much 
larger statues and obelisks which were moved 
hundreds of miles and set up in 1 Mar 
power alone can have done the work, and it 
does not seem necessary {0 suppose any ur 
known modes were used for doing work 
With men enough, all can be accounted for 
Frescoes exhibit such work going on Some 
have thought that earth was filled in form 
an inclined plane as the pyramid w raised 
to the higher portions, and = th: tones © 

then slid up this plane, which wa ved 
after the building was completed, In modern 
times such stones have been moved long dis 
tances by man power. The base of the statur 


of Peter the Great in St. Petersburg was 





358 
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dragged from Finland to its present 


by men its weight is estimated 


iron ralle were laid upon which 


id thus the huge block was drawn by MACHINE DRAWING AND DESIGN FOR BEGIN- | 
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Tue Romance or Movern MAN 
By Charles R. Gibson Philadel 
j. B. Lippincott & Co., 1910 


320 pp. Price, $1 


In th present volume the author 


deavored to trace the evolution 


! nd to deseribe 
a t hod ) rodern 
' incipal Industries 

hes i ! ry 
chine V ud 
she ma ture of 
machinery ih g u 
hooks, artificial ig manuf 
fectionery th n" al ' 
\ inufact 
ral th ailroad and the | 
ing a hi und) «other hapte 

tiow ciagramis ar parti 

ad w v giad to note a num 


| mechanical and civil engineering in the Poly- 


the author of valuable works on drawing 
machine design rhe work is an excellent 


home w k are valuable, but the 


| decided to conduct a series of investigations, 


object of which should be to gain a thor 


present pamphiet, which gives his views on the 








certain of a considerable sale, 
MopeRN Practice 1N MINnInG. Volume II 
The Sinking of Shafts. By R. A. 8S. ane ° 
Radmayne. New York and London , 
Longmans, Green & Co., 1909. 8vo.; Legal Notices 
275 pp. Price, $2.25 net. 


opening out and developing mineral wealth 


mining; and although a vast amount of 
rmation respecting such operations is dis- 
eminated throughout the proceedings of the 
various mining institutions, and excellent chap 
are devoted to the subject in many text 


s haft sinking has not hitherto been 
treated from the British standpoint of the 


AREIKA By D Randall Maciver and C registered. Design Patents and Foreign 
Leonard Woolley. With a chapter 0M || parents secured. 

Meroitic Inscriptions by F. Ll. Grif- A Free Opinion as to the probable patenta- 
fith Oxford The University Press, bility of an invention will be readily given to any 
1909. 4to.; 56 pp.; 42 plates 


This volume is the rst of a series which 
, , communications are strictly confidential. Our 
rd the results of explorations in s 
. Hand-Book on Patents will be sent free on 
planned and financed by Mr, Eekley B. 
x . request 
Ir., of Philadelphia, and this is the first Ours is the Oldest agency for securing patents; 
of the series to be known as the Eck it was established over sixty years ago. 


cou 


ond Ca | this first volume records For which Letters Patent of the 


Stanley was a remarkable man, and hi ursinic, J. Altschul 


= ——=— ——— ——————— — 


ones have appeared first in the ScipnTIFIC | stands as one of the books of permanent im- 
ICA and that they are reprinted prop-| portance in this field. Of all the interesting 
and important autobiographies that have seen 
the light in the last decade none perhaps has 
a wider appeal to all classes of readers than 
the autobiography of Henry Morton Stanley. 
The grim workhouse, the squalid life in Liver- 
pool, the terrible experiences at sea, his adop- 
tion by a New Orleans merchant, his life as 

planter, the enlistment in the Confederate 
army, the wonderful picture of Shiloh, hig life 
in prison and escape, his finding of Livingstone, 
the exploration of the Dark Continent, the 
founding of the Congo State, and his closing 
which 


credited. 





‘ers. By Henry J. Spooner, C.E 
New York and London: Longmans, 
Green & Co., 1908. S8vo.; 266 pp.; -: 
}* 
| 








illustrations. Price, $1.2 
author is director and professor of 


School of Engineering In London, and 


d the drawings which are reproduced 


years are described with a vigor of st 





thesenatie ommor sense. Of course, . 
. . has rarely been surpassed. The book is beauti- 
practice is slightly different from ‘ . , , 
ot 4 alae ate ate | fully printed and illustrated, and is certain 
: ane pe *lto have a large sale, as it appeals to almost 
to militate against the value of this 


peal | everyone 
The juestions suitable for examination 
toard of | MECHANICAL DRAWING FOR TRADE SCHOOLS. 


By Charles C. Leeds. New York: D. 


cation xamination papers are worthless 
American students. Van Nostrand Company, 1909. Ob- 
. . ong 4to.; 58 jlates and text 
EXPERIMENTAL Stupy OF BAGASSE AND wd he 4 ; I ” 
» $2. 


BasAsse FurRNACcES. By E. W. Kerr, 
M.E., assisted by E. M. Percy, B.S 
Baton Rouge, 1909. S8vo.; 106 pp. 


This work on mechanical drawing has been 
| prepared with a purpose in view of thoroughly 





; : | grounding draftsmen and others of the vari- 
During the last few years the writer, who : 
, ous machinery trades in the principles of 
f students in 2 ; 
hanical drawing It is also intended to 
f the Audubon Sugar ‘ . . 
familiarize them with modern drafting-room 
ool, has visited a irge numbe! f sugar 
practic rhe author does not believe in using 
Louisiana for the purpose of . . 
: models, as he thinks this tends to develop 
gathering data and information for class- | : 
copyists, and in this he is undoubtedly correct 
‘ Int In these visits he has been par-|,,, . F ‘ 
‘ The author, who is connected with the Car- 
ticularly struck with the lack of uniformity } : s 
negie Technical Schools, finds that the results 


methods employed for utilizing bagasse "s 


a 1 bot! ‘ ' f 1 propor |} obtained by this system are excellent. The 
uel, win aS o the orm in propor- 


plates are on an enlarged seale, and the draw- 


as well as to the manipulation of the|, . . 
| Witt . t i fizi ings from which they are made are well exe- 
urnaces. ith a view » standardizing a - : : : ‘ , 
Sarna lhe ~~ ~~ | cuted here is a bill of material with nearly 
as possible the methods employed, it was 


every plate. 
IRRIGATION ENGINEERING. By Herbert M. 
Wilson, C.E. New York: John Wiley 


insight, by general observation and by Lyte _ 
& Sons, 1909. S8vo.; 625 pp. Price, 


into the methods used in Louisiana for 
utilizing the heat from bagass« The result $4 net 
the labors of the author is included in the The Reclamation Service of the United 


States now has 21 projects which have reached 
t most exhaustively and reflects great| such a state of completion that water is beipg 
| furnished settlers for irrigation of their lands, 


upon the author. 
| At this date 675,514 acres are under irriga- 


LABORATORY NoTes ON IRON AND STEEL | tion from Reclamation projects and $42,932,- 
Anatyses. By Walter Macfarlane.!797 pave been expended upon the construction 





London and New York: Longmans, of works completed or in progress. The 
Green & X0., 1909 12mo. 462 DP.| revenues collected to date from projects in 
Price, $2.59 net. operation and available under the law for re- 
These notes were In the first instance writ- expenditure on future construction amount to 
for the guidance of the staff in an iron | $1,070,596 The present or sixth edition has 
steel works laboratory, which was for some peen almost entirely rewritten. bringing up 
years under the supervision of the author, and|to date the tremendous progress made in con- 
the results of over 40,000 estimations | struction by the Reclamation Service. Since 
annually placed on record The methods | the last edition important changes have been 

ed to be reliable and rapid, so as to con-/| produced in the design and in the materials 
and keep pace with the manufacturing | used in structures on irrigation works as a 
erations It was newessary that all the! result of the very general adoption of rein- 


ysts should work on identical lines, and | forced concrete for such works. 


ecuras of the etho ere teste 
accuracy f " methods w d in ARCHITECTURAI PERSPECTIVE. By I P. 


pr ee nd confirme Vv oO ‘r analysts : r r s 
practi and nfirmed t y ther analysts, Hicks. New York: Industrial Pub- 
notes have been explained and pub lication Company 1909. Square 
- + ? rhe o 1 = en .. ° - 
or the benefit of all students. 12mo.; 38 pp. Price, 50 cents. 
eneral aim of the book has been to set 





full course of assaying or analysis in full) BUILDING PLANS AND How to Draw THEM. 

‘he work is an excellent one, and is By I. P. Hicks New York Indus- 

| trial Publication Company, 1909. 
Square 8vo.; 73 pp. Price, 50 cents. 
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on mining, so far as the present writer 
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Whi the practice described is British 


it cannot help but be of interest to INVENTORS are invited to communicate with 

ing engineers in this country. The fl- Munn & Co., 361 Broadway, New York, or 
tions are numerous and are well exe 625 F Street, Washington, D.C., in regard 
a good scale to securing valid patent protection for their ine 


ventions, Trade-Marks and Copyrights 


inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 


oxe *x pec io oO b The 
Se ae ae We. MUNN & CO., 361 Broadway, New York 
; Branch Office, 625 F St., Washington, D.C. 








the University of Pennsylvania, and | 
s that may be obtained will be 
d tot University Museum. The dis 


researches is « part ot | JNDEX OF INVENTIONS|° 


hetween the First and 











esults din t ear 1907 The 
dk Sin 1 avitedt: nak Ge Shenae: United States were Issued 
graph is an Import ' m to the arche for the Week Ending 
of a_ section ld concerning 


very little is know November 2, 1909, 
AvuroriogRAPHy or Sik HeXny Morton| AND BACH BEARING THAT DATE 





‘Srantey, K.C.B. By his W Dorothy ‘ 
Stanley Cambridge, Ma and New | See note at end of list abont copies of these patents.) 
York Houghton, Mifflin & 19 Se a — —-— 
Ini > > et 
vn ~~ Price, $5 n \cid, new mercury salt of para sminogheny!- 
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his person al tif and of hb x n \dding machine actuating mechanism, ¢ P. 
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thrust device for friction 
apparatus, 
Vv. Frost 
Nelson 
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| Wood-working 
Machinery 


For ripping, cross-cut- 
= | ting, mitering, grooving, 













moulding, mortising ; 
working wood in any man- 
Send for catalogue A. 


The —— faite M’f'g Ge. r 


ing and gleaning machine, v0. 
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‘Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
MATERIALS. BEST 
CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


Foot and Power 





an BEST 








and Turret. ‘Lathes. Pian- 
ers, Shapers, and Priil Presses. 
SHEPARD | LATHE CO. 133 M. 2a St. © incinnati, 0. 


Incorporat 


Expense the least. Hold meetings, transact 
business anywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property or services, free. 
FORMER SECRETARY OF ARIZONA, 
many thousand companies, 





Reference: Any bank in Arizona 


| | STODDARD ee oe rant, Box 8000 


= RGRLON DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 
The speed can be mee orgy changed from 0 to 1600 without 
Power applied can be graduated 
to drive, with ean t safety, the smallest or large 
within its range—a wonderful economy in time anc 

















Ww. F. & ‘INO. BARNES co., 
Established 1872 





¥Su USE GRINDSTONES ? 


if so we can supply you. 
mounted and unmounted, always 
Remember, we make a 
specialtyof selecting stones forall spe 





The CLEVELAND STONE CO, 
6th Floor, Hickox Bidg., Cleveland, ( 0. 


THE INTERNAL WORK 


By 8. P. LANGLEY. 





A painstaking discussion 
by the leading authority on Aerodynemics, - a subject - 
to all interested in 

AMBaIC AN = ba EMENTS e246 * 


New ‘York city, vend all KFA 


ey ee 


The vehicle for cold weather 
Write for Our Catalog 
C. S. DURYEA, Reading, Penna. 


How to Construct 
An Independent Interrupter 


: AMERICAN SUPPLEMENT, 5. 
fully and clearly with 

















perfo vrating or prick- 
ggl 








cave! op eli pping machine, 
J 





Frederick Collins deseribes 
the help of good drawings how an independent multiple 
ee may be constructed for a large induction 

coil. 


This article should be read in connection with 
Mr. Collins’ as in SCIENTIFIC AMERICAN SUPPLE- 
“How to © pagpeuct a 100-Mile 


Each Supplement costs 10 mies 20 cents for the 
Order from your newsdealer or from 


MUNN & CO., Inc., 361 Broadway, New York 


Two Good Books for Steel Workers 


Hardening, Temper- 


ing, Ann 
Forging of Steel 


By JOSEPH V. WOODWORTH 


Size 6% x9% inches. 
ti Price $2.50 postpaid 

HIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, making it a book of great 

value to toolmakers and "metal- working mechanics 
i Special directions are given for the 
successful hardening and tempering of steel tools of 














Folk aing ae ap or bra ace 








Garment™ supporting strap, 


Ss, reamers, hollow mills, punches and 
dies and various metal-working 
saws, fine cutlery ard other implements of steel, 
The uses to which the lead- 
ing brands of steel may be adapted are di scussed, 
and their treatment for workin 
conditions explained; also specia 
hardening and tempering of s 
chapter on case-hardening is also included. 


The American Steel 
Worker 


By E. R. MARKHAM 


Size SK x8 inches. 
Price $2.50 postpaid 
HIS is a standard work on selecting, annealing, 
hardening and tempering all grade s of steel, 
by an acknowledged authority 
has had twenty-five years’ practical experi- 
ence in steel-working, during which time he has 
collected much of the material for this book. Care- 
ful instructions are given for every detail of every 
Among the subjects treated are, the selection 
of steel to meet various requirements: 
steel when you see it; reasons for different steels; 
how to treat steel in the making of small tools, taps, 
reamers, drills, milling cutters ; hardening and tem- 
pering dies; pack- -hardening; case-hardening; 
nealing; heating apparatus; 
the best kind, and why ; and in fact everything that 
a steel-worker would want to know is contained in 


OUR SPECIAL OFFER : 32° 


each, but when the two volumes are La AP from 
us at one time, we send them prepaid to any address 
in the world on receipt of $4.00. 


MUNN & COMPANY, Inc. _reitihers 
361 Broadway, New Y: 





both large and small. 
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|MAKING ALCOHOL FROM ;WOOD WASTE. 


(Continued from page 352.) 


tion being therefore about 32 cents. 


ceed 10 cents a gallon. 


ard Company’s favor. 


gestive juices into sugar. 


sible. 


special kind of brick to resist acid. 





| liquefies the turpentine. 


A special yeast, similar to brewers’ yeast, 


to that of making grain alcohol. 


have been taken out. 


plant under license. 





(Concluded on page 360.) 


gallon of alcohol, and the process costs 
another 6 cents, the actual cost of produc- 


The Standard Alcohol Company, own- 
ers of Messrs. Ewen and Tomlinson’s pat- 
ents, produces a gallon of equally pure 
alcohol from 5.7 cubic feet of sawdust, 
hitherto considered valueless, but costing, 
if bought for manufacturing purposes, at 
the outside 26 cents a ton. The cost of 
conversion and distillation is about 4 
cents a gallon, and the total cost of ma- 
terials, process, barrels, etc., does not ex- 





The comparative cost of producing de- 
natured alcohol is still more in the Stand- | 


Wood and other vegetable fibers, as is | 
generally known, contain a large propor- 
tion of starchy matter, which can be con- 
verted into sugar by treatment with acids. 
This process goes on constantly in the 
human body, the stomach being unable 
to digest starch but using its nutritive | Lamp socket, cluster, R. B. Benjamin 
constituents when converted by the di-| 


The same change must be brought 
about in the wood waste before fermenta- 
tion for the generation of alcohol is pos- 


For this purpose the wood waste in 
the Standard Company's process is intro- 
duced into the cylindrical “digester” 
shown in our illustration, the door closed, 
and a mixture of steam and sulphurous 
acid introduced by an internal spray pipe 
while the machine is revolved. The acid 
acts on the starch in the wood, and at the 
same time the heat volatilizes the turpen- 
tine and other resinous matter in the 
woods used. The digester is lined with a 


Upon completion of the digestion, the | 
steam and gases are exhausted under 
water, which absorbs the surplus acid and 


The treated material is then removed 
from the digester, and carried by con- 
veyers to the diffusion batteries, upon the 
screens of which it is deposited. There it 
is washed by clean water, which passes 
through all the cells in series, becoming a 
stronger and stronger sugar solution. The} 
cells are so arranged that each is filled in 
turn, and each in turn, when it has been 
washed longest, receives the fresh water, 
after which it is emptied of the washed | 
residues. The liquor is next neutralized 
with lime, any acidity preventing fermen- 
tation, pumped into a tank and allowed 
to settle, the clear liquid being then 
pumped to the distillery fermenting tanks. 


is added, and fermentation begins, from 
this point, the process being no different | 


Every kind and form of wood has been | 
used, but always with the same results, 
a purer alcohol being obtained than that | 
which is generally obtained from grain. 
Every stage of the process has been car- 
ried on under supervision of U. S. govern- 
ment inspectors, and the usual licenses | 


Tests have been performed by other 
companies with their own staff in the| 
Standard Company's plant, excluding 
everyone who has been connected with 
former experiments, entirely confirming | 
the Standard Company’s results, and re- | 


. . | Nut making machine, F. R. & c bd. Long, 
sulting in contracts for the use of the! v4 


| Bet lock, C. H. Roff 


The utility of this process to lumber- | 
men will immediately be appreciated. The 
refuse burned will be eliminated; and if | Oran a Oe 
a hundred tons of wood waste a day is| 
produced at a mill, 1,200 to 1,500 gallons 
of alcohol may be made from it, supply- 
ing a large quantity of power for other | 
purposes, and still leaving the refuse with 
its fuel value but little diminished. The! 
resins are extracted from pine and similar 
woods in the process, but the residue dis- 
charged from the diffusion battery in the | 
alcohol process may be made into bri- 
quettes or charcoal, forming a desirable 
fuel salable at a good profit. Smaller) 


Penholder, W. B, Grover.....+++.- 
mills making’ less than 50 tons of waste | 


SS 


Hog scraping machines, beater for, W. Gue- 
senboven ‘ 

Horse blanket, ee 

Horse releaser, Stires & Smith 

Horseshoe, J. U. Hershberger 

Horseshoe, VP. von Stettina 

Hose coupling, W. I Bema 

Hiose coupling, lL. L. Rose . 

Hose coupling, J. EB. Ward 

Hose coupling and gasket therefor a. B 
Ware .sv«. os . 

Hose coupling, train, A. H. MeMasters 

Hub attaching device, 1. 8S. West 

Hunting knife, G. P, Riggs 

Hydrocarbon burners, feed system for, J 
Me BOO oc ccnccicce . 

Ice cream mold gaging attachment, J A 





Ice making apparatus, D. J. Havenstel 
Infant’s band, J. Gundel ... ‘ 
Internal — en ine, a. ve Benson. 
Jar tray, eee 
Jewelry box, Me ET eee 
Journal box, G. Frowen ..........5- 
Journal box torsion lid, T. H. Symington 
Key, J. Blauscsyk ......ceceee 





et: GC, BS. SERCO scsssewsecsvcccss 

Kinematograph and like instrument, EB. 
DUNEED. 026.4000660600en% bocce 

Knitting machine ‘late h needle, R. W. 
TE | £0200 6a000040cseede ewes ee . 





Knob, door, H. 8. ‘Loe kwood . 

Knob spindle, ewive lJ. R F le te ber 

Knockdown box, W. J. Neches, Jr 

Knockdown box, W. L. Howland 

Labeling machine, F. O. Woodland 

Labeling machine, can, G. F. Russ 

Ladder, J. W. Caldwell 

Ladder, ironing board, and ¢ rlothes ras h 
combined step, J. Watt 

Lamp, H, F. Smith, reissue 

Lamp burner, W. E. Gard 


| Lamp burner, incandescent, A. A. Jahoke 
| Lamp holding 
. RK. An 


attachment for miners’ cape 





an incandescent gas, J. Maas 


Amps, adjustable suspension cord fer elec 
rie, sewes 





Trotter 
Last lock, KF. J. Shainsey, Sr. .... 
Lasting machine, ©. F, Pym. --. 958,512 to 


Lathes, feed for, C. L. Libby .. 

Leather shredding mills, attrition plate ‘for 
. Sovereign : 

Lafting. and lowering. apparatus, ya v. Viek 





Lifting apparatus, mm i. "Gilman evens 
Lifting jack, L. Willour ‘ . 
lAme and apparatus there “for, burning, H. 
Ee, DONOR cccccssecccve ee oe 
Linotype and other type cast ing ‘mac hinea, 


matrix for, ©. A. Albrecht .......ccs0s t 


Liquid cooler, J. D. Hendrix 


Liquid fuel burner, C. A. Bratten . ede te 
Liquids, filling, storing, and discharging in 


flammable, Clauss & Lewisson .,.... 
Litter carrier trip mechanism and reaction 

stop, W. Gutenkunst ........ { 
Lock, H. G. Voight ae 


| Lock, H, F. Weidel 


Lock, H. Eckhardt ‘ bsSessses 
Locomotive ash pan, R. W. Clark.... 
Log conveyer, Grogan & Henson 


|loom, J. Nazarian 


— aa weft reple ating, i. Wy 


Lenn ‘shuttic pieking mechanism, I. KE. Pal 


Loom stop motion, oO. a Ba 


| Loom weft replenishing Sawyer. ‘Oo a 


Sawye 


Mail i catching and delivering appar atus 
GS GRO sev eddcccenccecdseee 
Mail” * pouch delivery aqpessten, Cc W. 
Broughton . 





Mainspring winder. “W. Bowers 

Manifolding pad, B. ¢ Maxwell 

Murine table, A. H. Pence 

Marker, self-feeding, A. G. Gunn 

Match safe, F. Shille . ° 

Matches, combined original package ard safe 
for, F. F. Theobald .. beats 

Mechanical movement, G. W. Hart 

Metal box or case, folding, F. Trieschman 

Metal molding, IP. T. Kenny 

Metal plates, apparatus for pressing parts 
of large dimensions from, M. A. Bour 
reois eee . . 

Metal working machinery, (¢ E. Von Nort 
man ..... 

Metal working machines, stop for carriages 
of, B. M. W. Hanson .. 

Metals, ores, et« working, O. Prick 
Metallic bodies, method of and apparatus 
for testing and sorting, J. A. Switzer 
Metallic leaf, package roll of, W. Li. Co 
Metallic tie and rail fastener, L. MePar 

land .... jab ase weewe 
Metallurgical process, A. G. Betts 
Milk, fibrous desiccated, J. A 
Milk pasteurizer and filter, C. 
baugh . 
Milk, utilizing dried, J. A. Just P 
Milking appliance, Hienrichsen & Hemming 
GR svcosses 
Milking vessel, S. W Gerster 
Mine ventilator, M. T. Me ‘Donough 








Mines, apparatus for recording bell or lke 
signals, especially applicable’ to J 
Russell 


Mines, priming “charge for, L. Cahue 
Mirror, electric mouth, B. B. Turney 
Mixing receptacle, hand, A. Hallenberg 
Moistener, we anaes, Saver & Pot 

TOP acrcccesesceses ee oe 
Molding inac hine, Cc Mills” 


| Molding machine, C. W King 


Molding machine, V. EB. Knecht ‘ 

Mop head and wringer, combined, L. J 
Moody . 

Motion, mech anism ‘Tor converting | rotary into 
reciprocatory, J. Myrholm 

Motor controller, electric F. Diehl 


| Muffler, G. C. Hicks, Jr 


Nailer, automatic clench, IP. R. Glass 
auc al instrument, ¢ A. MeCallister 
des ¢ tion apparatus, W. J. Chance 
ektie fastener, W. J. Reed ...... 
+ cktle holder, Ferguson & Hay 


! 
Necktle support, N. D. Nelsen 
1 


Nest and bre 
Hallenbe« ° ° 

Nut lock, J. Mellwain ..ccccucssces 

Nut lock, J. E. Robinson ........ 





er, combined trap, Mille A 








Nut lock, Lawson & Wheeler ...... 
Nut lock, A. C. Woodruff ........0+5 
Nut lock, G. B. Martin 
Nut lock, H. P. Davies 





938. 58, 
Oil burner, W. 8. Jenks 


Ordnance, ammunition boisting apparatus 


for heavy, Dawson & Horne 
Ore matter, means for the concentration hy 
amalgamation of values of metallic, R 
EE 06 6.06 0.00005460660% vbtnes 
Organ, reed, lt. A. Me 





Package tie, Lee & Gray .....+. 
Packing, hydraulic, F. Hymans 
Packing ring, C. R. Maples 
‘saints, manufacture of, R. 8. 
Panel board, A, B. Blackman 
Panic bolt, H. G. Voight ...ccssccceesess 
Pantographs, electric control for, A. T. 
Dhegler .cccccccscccsccessevesees eee 
Paper bag machine, “O. ” Hlesser ssdeesdpeses 
Paper bag making ‘machine ry, S. Duerd 
Paper box for pan paints, ete., FP & 
Cormeld .ccsccscesvvcsesssses loos 
Paper, producing “translucent, H. Kuhn 
Pasteboard with paper, ete., machine f 
coating, W. Kellner ........ hee , 
Paper, producing translucent, H. Kuolhu.... 
Pasteboard with paper, ete., machine for 
coating, W. Kellner.... one 08 
Pasteurizing apparatus, A. A. Pindstofte 
| Peeling machine, apple, R. Buchi.. 
Pen, fountain, M. W. Moore....«++-+++++ 











Pencil holder, pocket, J. 0. Heinley.. 
Pencil point sharpener, A, W. Dlsner.... 
Pencil sharpener, E. H. Humphrey... .. 
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veel yords to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.—You will find 
inquiries f certain classes of articles numbered in 
eonsecutive order, If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 


necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


inquiry may be repeated. - 
MUNN & CO., Inc. 





BUSINESS OPPORTUNITIES. 


BUILD A $5,000 BUSINESS in two vears. Let us start 
you in the collection business. No capital needed; big 
field. We teach secrets of collecting money; refer busi 
ness to you. Write today for Free Pointers and new 
plans. Am. Collection Service, 23 State St., Detroit, Mich, 


Inquiry No. SS6S,—Wanted to buy nickeloid for 
ttons. 


MANUFACTURERS.—Bids wanted for small inter- 
nally geared friction clutches, from 3 to 6 inches diam- 
eter. Answer, Room 1111, Flatiron Buiiding, New 
York City. 


Inguiry No. 8960.—For the address of the Wind- 
sor Mfg. Co., manufacturers of waterproof collars and 
cuffs 


ANYONE, anywhere, can start a mai) order business 
at home. No canvassing. Be your own boss. Send for 
free booklet. Tells how. Heacock, 1279, Lockport, N. Y 


inquiry No. 8S918,—For manufacturers of “Wyat's 
Elect ro-Catalytic Sparking Plag.” 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right wan to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary All we require is bonesty 
ability, ambition and willingness to Jearn a Inerative 
business. No soliciting or traveling. This is an excep- 
tional opportunity for a man in your section to get into 
a big paying business without capital and become inde- 
pendent for life. Write at once for full part‘culars. 
Address E. R. Marden, Pres., The Nat'l Co-op. Real 
Estate Co., Suite 378, Marden Bidg., Wasbington, D. C. 


Inquiry No. S9S87.— Wanted, the manufacturers of 
the Van Winkle Woods & Sons, and the Weber power 
meters. ” 





EDUCATIONAL. ° 


CIVIL SERVICE EMPLOY EES are paid well for easy 
work; examinations of ai] kinds soon; expert advice 
sample questions ard Booklet 40 describing posit.ons 
and tel'ing easiest and quickest way to secure them free. 
Washington Civil Service School, Washington, D. C. 





Inquiry No. 8996.—Wanted addresses of manu- 
facturers of machinery for working orange wood mani- 
cure sticks. 


PATENTS FOR SALE 


FOR SALE.—Patent No. 936.141. 
airships and aeroplanes 
write to A. E. G. Lubke, 832 
cisco, Cal. 


Improvements on 
For further information 
Clayton Street, San Fran- 


Inquiry No. 8990. For information regarding 
shoes not made of leather but similar to the same and 
are as durabie. 


FOR SALE.—Patent for preserving and purifying 
milk and cream to keep indefinitely in sealed cans, and 
for Pasteurizing in 5 and 10-gallon tanks for commercial 
use. For further particulars address Mr. A. V. Russell, 
Newman, California. 


Inquiry No. 9001.—For the address of progressive 
manufacturers of frnit jars. 


FOR SALE. Patent No. 900,457. An improved lathe 
rest tor holding cylinders while being bored in anfengine 
lathe. For further particulars address A. E. Whiting, 
Weston, W. Va. 


Inquiry No. 9010.—Wanted to buy a “Rector 
Help-a-Phone.” 


FOR SALE.— Combined foiding ironing table and 
sleeve board. Is adjustable to any he 

compact bundle; special skirt board feature. Can be 
manufactured for 8c. each. Must sell. Send offer or 
write for particulars. Theo. C. Krings, Clarinda, lowa. 





Inquiry No. 9014.—for manufacturers of ma- 
chinery, supplies, etc., to equip a smail piant for the 
manufacture of iridium-tipped gold nib making for 


fountain pens. 

PATENT FOR SALE.—Combination trunk and type- 
writer uesk; a very useful device for travelers. The 
change can be made in a minute trom a trunk to office 
desk, with typewriter in place, and pigeon bole annex; 
remove typewriter and put in its place a jooking glass, 
and you will have a perfect dressing table, useful for 
either sex will sell this patent outright or grant 
license to manufacture on royaity. U. S. Patent No. 
917.161, Apett 6, 199. Address M. R. Schultze, South- 
ampton, N. Y. 


he 


Inquiry No. 9016,—Wanted, machinery necessary 
for an installation of a plant for refining salt by a 
modification of the Bessemer process. 


FOR SALE. 


FOR SALE on a royalty basis, a Bundle Tving Ma- 
chine for mercantile use. A new field o* enormous 
possibilities. Cheap in comparison with its need. 
Address J. W. Hall, Wrightstown, Pa. 


Inquiry No. 9018.- Wanted the address of parties 
manufacturing gold-plated pens for use in cheap foun- 
tain pens. 


FOR SALE.—Engine lathe, swings 9% in.. takes 25 in. 
between centers. Cowplete with full set change gears 
to cut all size threads. 3to #@in. Price only $43.50. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa. 

Inguiry No. 90:2°2.—Wanted to buy a ligbt, small 


motor, not exceeding three pounds in weight, including 
every thing in going order. 


TYPEWRITERS. 


REAL REMINGTON, $18.75.—One machine only im | 


new localities to secure desirable agent. Special agents 
ite supphed on all makes of typewriters. 3 ribbons 


100. Standard Typewriter Exchange, 23 Park Row, | 
rk. 


New York 


Inquiry No. 90:23. 
from re-reeling, twisting, doubling,tothe final process 
of making it into clothes. 








MISCELLANEOUS. 


“LIGHT, HEAT, MAGNETISM AND _ ELECT- 
RICITY are all one and the same thing.” If you 
Want to know what they are, send fifty cents for 


Inquiry No. 9025.—Wanted, address of rubber 
Manufacturers in Germany. 


WANTED.—Catalogues and prices from parties who 
sell or manufacture complete canning and can-making 
= foc Sarees W. R. Wilcox, Cananea, Sonora, Mexico. 
. an 


reight; folds into a | 


Wanted,to buy silk machines 


Scientific American 








| LISTS OF MANUFACTURERS. 


COMPLETE LASTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Smal! anc 
special lists compiled to crder at various prices Es- 
timates should be obtained in advanc», Address 
Munn & Co., Inc., List Department, Box 773, New York. 


Inquiry No. 9026.—Wanted, address of parties 
who make “invar" or other metals having a low co- 
efficient of expansion. 


A LIST OF 1,500 mining and consulting engineers on 
cards, A very valuable list for circularizing, ete. 
Price $15.00. Address Munn & Co., Inc, List Depart- 
ment, . New } 


Inquiry No. 90:28. — Wanted, to buy a washing 
machine that is run by a coil spring motor. 


Inquiry Ne. 9029. — Wanted, catalogues and all 
information on machinery for braiding straw in manu- 
facturing straw hats. 











Inquiry No. 9030,.—Wanted, the address of firms 
manufacturing a wood fiber bottie and case made from 
} Same materia 
Inguiry No. 9034.—For manufacturers of machine 
ery that could reduce stumps to kindling wood. | 


Inquiry No. 9036,—Wanted, the address of the 
manufacturers of “Cycle Ball Bearing Suspenders.” 








(Concluded from page 360.) 
these ships, consists of only four guns, 
as against six guns foreign 
navies; but it is the belief of our naval 
officers that future engagements will be 
fought almost entirely broadside to broad- 
side. Personally, we are inclined to the 
| belief that if the third and fourth turrets 
| were staggered, the third being moved 
|}over to starboard and the fourth turret 
| to port, the effectiveness of the gunfire 
| would be increased without diminishing 
|the broadside fire. 
| The foremost pair of guns have a com- 
| mand of 33 feet. The pair immediately 
| astern have a command of 41 feet. Tur- 
| Tet No. 3 carries its guns about 392 feet 
ae the sea, and those in the two after 


in several 





turrets have a command of about 25 feet 
We shall hope in a later article to give 
further particulars of the trials of this 
vessel. 


—— +> oe 





Radiations of Short Wave Length, 

At the recent meeting of the British | 
Association for the Advancement of 
Science, at Winnipeg, Prof. Lyman, of 
Harvard University, described his interest- 
ing researches on radiations of very short 
wave lengths. The radiations involved in 
ordinary laboratory work are comprised 
6,800 and 2,600 of Angstrom’s 
scale. Schumann has demonstrated the 
great effect of the atmosphere in limiting 
the spectrum in the ultra-violet region. 
By the employment of lenses of fluorine, 
Prof. Lyman has extended Schumann’s re- 
searches, especially to the region between 
2,000 and 1,030 Angstrom, which exhibits } 
peculiarities of great interest. No visible 
hydrogen line was found between 2,000 
Between 1,650 and 1,030 con- 


between 


and 1,650. 
spicuous lines of hydrogen were observed, 
but they did not exhibit the grouping 
which is characteristic of hydrogen lines 
in other parts of the spectrum. No lines 
of nitrogen, oxygen, or helium and only 
a few 
tween 2,000 and 1,030. 
bon dioxide and carbon monoxide show 
spectra of many bands. Hydrogen, argon, 
and helium are very transparent to these 
radiations, but oxygen absorbs them ener- 
getically. Here, probably, is the explana- 
tion of the opacity of air to these radia- 
tions. Prof. Lyman has corrected the 
limit of absorption by fluorine. This 
absorption begins at 1,265 Angstrom and 
not at 846, as had previously been be- 
lieved. The chemical effects of these 
radiations of short wave length are very 
Oxygen, especially at low press- 
Gases, in gen- 


lines of argon were detected be- 


In this region car- 





| intense. 
ures, is strongly ozonized. 
jeral, are ionized, the more strongly as 
| their pressure is lowered. Bumstead has 
|shown that the photochemical action of 
| these radiations is 25 times more intense 
}than that of ordinary ultra-violet rays.— 
| La Nature. 
———_eoo ——— 


| 


| The Fortieth Birthday of the Post Card, 
| The first post cards were issued in 
Austria on October 1st, 1869. The idea 
had already been suggested, but not 
adopted, at the fifth German postal con- 
gress, in 1865. Its adoption in Austria 
appears to be due to an article published 
in 1869 by Prof. Emanuel Hermann of 
| Vienna, who is sometimes called the in- 
ventor of the post card. In 1870 post 
cards were issued by the North German 
|Postal Union, Bavaria, England, and 
(Concluded on page 363.) 
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12mo. 467 Pages. 
ee practical mechanic, whether amateur or 





professional, has been confronted many times 








with unexpected situations calling for the exer- 
cise of considerable ingenuity. Some time ago it 
was decided to open a department in the Scientific American devoted to the interests 
of the "Handy Man." 
fessional mechanics all over the country who sent in thousands of suggestions. 


There was an immediate response from amateur and pro- 
The 
best of these have been prepared for use in the present book and a large portion of 
them has never before been published. It may be regarded as the best collection of 
ideas by resourceful men. Not only amateur mechanics, but professional men as 
well will find in this book hundreds of ingenious ideas, wrinkles or "kinks," as they 
The electrician, the physicist and the chemist have all furnished their 


are ¢ alled. 


quota of ideas. 
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338 Pages. 314 Illustrations. 


CAN BOY," of which many thousands have 


devices and apparatus with particular reference to 








Chapter |. —Initiation. a ruler, with a pin, with a 2-foot rule, measur- 
Chapter I]. -- Building a dam. ing heights by | i we and by reflection, plane 
Chapter IIf.-—Boat building —The construction table surveying, intersection and traversing. 

of » bateau. Chapter [IX.—Sounding the lake.—Method of 
Chapter 1V.—The club house on the lake.— lies and recording the soundings, a camera 


as a telescope, making a telescope. 
Chapter X.—Signaling systems.—The ball, cone, 


How. to chop down a tree, constructing a plat- 
form in the lake, building a lake house. 


Chapter V.—A chapter of surprises. and drum code, the semaphore system, night 
Chapter Vi.—The Modern Order of Ancient semaphore and electric signals, the cipher 
Engineers.—The pantagraph, the work bench, 


disk. 

Chapter XI.—The Howe truss bridge.—A plank 
bridge, construction of the Howe truss, the 
snowball catapult. 

Chapter XII.—The seismograph.— Construction 
of a simple instrument for recording earth- 
quakes. 


an Egyptian lathe, bow drill, twisted cord 
drill. 

Chapter VIl.--A_pedal-paddle boat.—A_ boat 
fitted with paddles driven by a bicycle. 

{_hapter VII. — Surveying the Lake.—An under- 


water stockade, surveying with the thumb, with 





16mo. 196 Pages. 140 Illustrations. 


crete as the author has taken up and explained 





general idea of the broad character of the work. The 





author. They are entitled: 
1. Making Wire Forms or Frames. 





Curved Outlines. 
with Same. VIII. Selection of Aggregates. 
XI. Concrete Benches. 
times the 
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Chapter IIIl.-—Soldering of metals and the prep- 
aration of solder and soldering agents. 

Chapter IV.—Handy man in the factory.—Em- 
ergency uses of the lathe, milling machine, etc. 

Chapter V.—Handy man’s experimental labora- 
tory. Home-made laboratory apparatus, elastic 
pendulum, chemical experiments, home-made 
seismograph, etc. 

Chapter VI.—Handy man’s electrical laboratory. 

Static electric apparatus and experiments, stor- 
age and dry batteries, home-built motors, an 
electrolytic rectifier, wireless telegraphy, etc. 
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Chapter VII.—Handy man about the house. 
Decorations and ornaments, electrical fireless 
cooker, iceless refrigeration, milk testing without 
apparatus, home-made vacuum cleaner, how to 
mend garden hose, etc. 

Chapter VIII—The handy sportsman.— Portable 
automobile house, converting a buggy into an 
automobile, auto repairs, a one-man airship, a 
Chanute type glider, ice yachts, scooters, instal - 
ling a motor in a boat, bicycle coasting sled, 
a the range of a rifle. 

Chapter IX.—Model toy flying machines.— 
Monoplanes, biplanes, an aerop kite, Di- 
abolo flying machine, etc. 
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